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THE U. 8 BATTLE SHIP MAINE. revolutions the engines are tones to tive about 
is vessel, now having her preliminary trials in | 9,000 indicated horse power. There are eight steel 
Rs Island Sound, is greatly more formidable for war | boilers, 14 feet 8 inches by 10 feet, designed to work at 
purposes than the cruisers which have been heretofore | a pressure of 135 pounds. The pumps are of the Blake 
added to our new navy, on account of her strong de-| type, and they will supply hydraulic power for a 
fensive armor and the heavy guns she will carry. She variety of uses. 
was designed by the Navy Department and built at; The battery of the Maine is to consist of four 10 
the Brooklyn yard, under an act of Congress approved ‘inch rifled guns mounted in two turrets, one forward 
August 3, 1886. Her armor was made by the Bethle-|on the starboard side and one aft on the port side. 
al Steel Works, and the long time taken in the con-| These guns will be protected by the 12 inch armor 
struction is partly attributed to delay in receiving the | of the turrets and by 8 inch shields. They each throw 
armor plates. The vessel was launched November 18, | a projectile weighing 500 pounds. Anauxiliary battery 
1890, oa illustrations of the event were then published | consists of ten 6-inch rifles on the battery deck, pro- 
in the SCIENTIFIC AMERICAN. | tected by 2 inch shields, and there is a secondary bat- 
The Maine is built of steel throughout. Length over | tery including four 6-pounder, eight 3-pounder, and 
all, 324 feet 44¢ inches; on load water line, 818 feet 3| two 1-pounder rapid-firing guns, with four revolving 
inches; extreme beam, 57 feet; mean draught, 21 feet|catmon and four Gatling guns. There will alse be 
6 inches; displacement, 6,682 tons. She has a protec-| seven torpedo tubes, with range round the entire hori- 
tive belt of nickel-steel armor, 12 inches thick, fora|zon. She will have acrew of about 350 officers and 
distance of 180 feet of her Jength on each side, covering /men, and her cost is placed at $2,500,000. 
her machinery and vital parts. The bottom is double, +>-+e-<2 
with numerous watertight subdivisions, and she hus a | A New Alloy. 
protective deck of steel, 2 inches thick amidshipsand| This alloy has the appearance of silver, receives and 
4 inches thick on the sloping parts. She is designed to | retains a high polish, does not tarnish, can be rolled 
have a speed of 17 knots, and her coal-carrying capacity | into sheets or drawn irto wire, and ischeap to manu- 
is rated as sufficient for 7,000 knots steaming. The facture. It is composed of copper, nickel, spelter, 
engines were built by Messrs. N. F. Palmer, Jr. & Co., |antimony, tin, and lead, and is prepared as follows : 
New York City, and are of the vertical, inverted cyl-| Mixture number one is first prepared by melting 78 
inder, triple-expansion type, the cylinders being 354, | pounds of copper and adding first 20 pounds of nickel 
57, and 88 inches in diameter, and the stroke, common, and then 12 pounds of spelter, 1 pound of antimony, 
86 inches. There are two engines actuating twin three-| and 1 pound of tin. Sixty-four pounds of this mixture 














bladed screws, of a diameter of 15 feet each. At 132) is then melted and 32 pounds of spelter, 2 pounds of 


tin, and 8 pounds of lead are added, thus forming the 
improved alloy. 
Antiquity of the Human Kace,. 

The Department of State, Washington, has received 
a dispatch from Minister Terrell, at Constantinople, an 
nouncing the results of American explorations now be- 
ing conducted at the ruins of Niffer, near ancient 
Babylon. The expenses of the work are defrayed by 
an association of Philadelphia gentlemen formed under 
the name of the “‘ Babylonian Exploration Fund.” 

The work began in 1886, and, except at occasional 
intervals, has been actively conducted. Dr. Peters 
and Prof. Heilpricht, of the University of Pennsylvania, 
began the work, and it is still continued by Dr. Peters. 
From 150 to 250 Arabs have been constantly em- 
ployed. 

In the number of tablets, bricks, inscribed vases, and 
in the value of cuneiform texts found, thie American 
enterprise rivals, if it does not excel, in the opinion of 
the minister, the explorations of Layard at Nineveh 
and Rassam’s excavations at Abu-Hatba. 

Prof. Heilpricht remains at the museum in Con- 
stantinople, at the request of the Turkish government, 
translating inscriptions and arranging tablets, bowls, 
and vases used from 1,000 to 4,000 years before Christ 

Many tons of tablets, etc., have already been procur- 
ed, and the enterprise has revealed an antiquity for 
the human race nearly ten centuries older than had 
before been acknowledged by Biblical students. The 
report of the minister is very long and ful) of details 
of interest to archeologists. 
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less fusible than piestenis It may be filed, it takes 
a beautiful polish, and is not attacked by atmospheric 
agents. It is attacked but slightly by acids and re- 
sists aqua regia and alkalies in fusion. 

This preparation of chromium will permit of effica- 


MAN AND VEGETATION, 

While invention has produced many substances 
which in part replace wood and other organic materials, 
the fact remainsthat man is to-day almost as depend- 
ent for his comfort and very life on the vegetable 
world as were his ancestors in more primitive times. 
The anatomists have had long disputes as to man’s 
place in the scale of food consumption, whether he is 
properly omnivorous or not. Whether carnivorous or 
vegetarian, his food derives its ultimate origin inthe 
wonderful chemical decompositions and syntheses 
effected by the vegetabie kingdom. The highest 


ciously studying the alloys of the metal. United 
either with aluminum or copper, it gives, in fact, some 
very interesting results. 

Pure copper, alloyed with 0°65 of chromium, has its 
toughness nearly doubled, and the alloy, which is ca- 
pable of taking a beautiful polish, alters less than 
copper does in contact with moist air. 





One copy, one year, for the U. 8.. Canada or Mexico 
One copy, six months, for the U.'8., Canada or Mexico 
One cony.ome year,to ary foreign country belonging to Posta) Union. 4 ve 
Resets 7 tal or express money order, or = bank draft or checs«. 
OO, M1 Broadway, corner of Frauklin Street, New York. 
The Scientific American Sapplement 
is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT 
is issued weekly. Every number contains i octavo pages, uniform in size 
with SCIENTIF:C AMERICAN. Terms of subscription for SUPPLEMENT. 
6. a year, for the U. &., Canada or Mexico. $6.00 a year to foreign 
countries belonging to the Postal Union. Single copies W cents. Sold 
by all newsdealers throughout the coantry See prospectus, last page. 
Combined Rates. ~The SCIENTIFIC AMERIC AN and SU PPLEMENT 
will be sent for one year, to ore address in U. 8., Canada or Mexico, on 
receipt of seven dollars. To foreign countries within “Postal Union eight | 
dollars and Ajty cents a year. 
Ruilding Editien. r 
PME AMCHITECTS AND BCILDERS EDITION OF THE SCIENTIFIC Saar 
CAN is @ large and splendid illustrated periodical, issued month! 
taining floor p/ans, perspective views, and sheets of constructive tails 
ertaining to modern arcnitecture Fac h number is illustrated with 
atiful plates, showing desirable dwellings, public buildings and archi- 
To builders and all who contemplate build- | | 


tectura’ work in great variety. 


ing this work is Invaiuable. Has the jargest circulation of any architec- 
tural publication in the world. 
Single coptes B cents. By mail, to any part of the United States, Canada | 
dl Mexico, 8.9Mayear To foreign Posta! Union countries, 0) a year. 
Combined rate for BUILDING BDITION with SCTENTIFIC AMERICAN, . — | 
address, 0) « year. To foreign Postal Union countries, $6.50 a 
Combined rate for BUU.DING EDITION, Sc TENTIFIC AMERICAN and bee P- | 


PLEMENT, $8.04 year. To foreign Postal Union countries, $11.00 a year. 


Spanieh Edition ef the Scientific American. 

LA AMERICA CIENTIFICA EB INDUSTHIAL (Spanish trade edition of the 
SCIENTIVIC AMERICAN) is published monthly, uniform in size and typo- 
graphy with the SCIENTIFIC AMERICAN. Every number of La A 
profusely illustrated. [¢ is the Qnest scientific, industrial trade r 

rinted in the 4panish language. It circulates throughout Cuba, the West 
ndies, Mexico, Central and South America, Spain and Spanish posses. | 
sions—wherever (he Spanish language is spoken. $3.00 a year, post pai 
any part of the world. Single copies Bcents. See prospectus. 

MUNN & ©O., Publishers, | 
1 Broadway, New York. 

t” The safest way to remit is by postal order, express money order, 

oe or bank check. Make all remittances payable to order of MUN NN 





t®” Readers are specially 
wy failure, delay, or irrezulart 


NEW YORK, SATU RDAY, ‘SEPTEMBER 29, 1804, 


uarly vated to notify the _pubiiebers ip case of 
y in receipt of papers 





Contents. 
marked with an asterisk.) 





(tUustrated articies are 


Acid fumes, death from...... 2! . Gold, thin films of.. -. ™ 
Aarivuiture, alternating auge 17 | Hotel de Ville, Seville, Spain*. . wo 
Air. com pressed, at Pari . 92 | Inventions recently patented. 35 
Alloy, new, silver-like 8 | Lardner. Dr.. on transatiantic 
Aiuminum, decoration of I” navigation . 
Antarctica 1 | Life, how to make the most of.. 38 
Antiquity of the buman race 198 | Logarithms 198 
Arctic expedition, Feary’ 8 relief, | Maine, battie ship, { O. 8.°......... 
return of 19f | Man and vegetation..... . 
Artichokes 199 | Mercury. drying -. 
Athletes’ festival, Brestau 3 | Nipper. a powertal cutting* . 
Balloon strack by lightaing 24 ONotes and queries.... pis) 
wax, acids of. . SS | Optometer skiascope, Sureau's*. 196 
lamos, . the Diets* | Patents granted, weekly record. 26 
Celiar, how to cool an wastens bic sensitizing, can- | 
Ctromium, Srepemaaten of. doa silk. m1 
Clouds, structure of 1 Plaza, entra! Park. and Colum- 
Cold, effects of, on animais ea us Statue*......... . 
Combustion, spontaneous ™ Bea. the, its extent and depth... . 
Copper sulphate, electrolysis.... 5 Sharks, peogecs pee i 
Dentistry in China 1 | Ship canal, proposed...... 
ond mining, South Africa. 24 | Underwood, 5 ts Francis H....... 1% | 
Electr. precipitation of metais 1% | Vaccination of land. Seecccenceess 1% 
Exhibition, Antwerp, the 1% Watches, speaking ps) 
Ferret, torpedo boat destroyer*. 31 | Watehmakers’ and Jewelers’ 
Flood, the Gotna, India. 18 Scan ceongscccocsetocuseeenet a4 
Frachtzucker | Wai roof cloth . 196 
Gambling, evil effects of 199 | Whistle, locomotive, origin of... 200 
Gas and gasoline engine, the Wook preservation comes GD 
Ch ecaee . ™ Young Men's Tastitate, the 
Gas motor cars a Ee 





TABLE OF CONTENTS OF 


SCIENTIFIC AMERICAN SUPPLEMENT 
No. 978. 


September 29, 


Fer the Week Ending 1894. 





Price 10 cents. For sale by all newsdealers. 


L. AGRICULTURE.—Potsonous Fodder Plants.—By Jomn R. JAcK- "| 
SON. Re ~.—A subject of importance to stock farmers fully 


treat ec 
Ih. Aw t #0L0G¥.— br. Plinders Petrie’s Excavations at Koptos 


Reypt. A valaable and important article on the recent work o 
ie explorer in Egypt oe om om 
a. "he enter of Orange.—A reproduction of a Greek theater in 
4 \ilustrations 
it. SIoGRAPHE -Joseph Neef—A Pestalozzian Pioneer.—B 
CARMAN.—The Pestainzrian system of education and one o é 
early OmMoters 
iv. CHEMIST RY.—How Shai! Youne Men be Educated in ‘Applied 


Chemistry ’?Sy Peres T. Avcerex, Prof. of Chemistry at the 
Brooklyn Polytechbie Lnatitute.— A thoroughly up-to-date paper 
- Sonn al edacation, of \uterest to technical stadents and > om 


v avi. ENGINEBRING.—Some Practical Points in Water ool 
~ering.—General notes oo the laying of water supply 


La ¥rette.—A bridge recentiy tila 
ith improvements ut Paris 
‘ zin of Worids.— New light thrown upon —_ 
is ynomy, from observations taken in the 
' SD OEE. ocosceasnecenbesantiinnd 
ea—Its Capitel and People—A curious 
iartties of its natives en 
ak A wee to the oasis of the ‘Libyan Des- 
“in ls of the ¢ Lies | 
vue Sworn Y.—im. Sand 
ite yield in gold 
Ik. HORTIC U 7 TURRE.—Colochortus Weedti.—A beautiful yellow 
flowering plant tilastraved —1 Samenen 
The Great Water Lily (Victoria Ronis a).—The cultivation ot | 
this most Pew my cal plant. -1 (llustration 
x. Mevit INK.—Aa 0 Floarisning Blunder in Medical Chem 
—— By Cuas. W. FoLKkanD.—Lithia and its action on the 
xL LINING | et peer ~Methods of Mine Timbering. 
real cham bers and #q fy W. H. Srorms, Assistant in 
me Field —Timbert of ine great Comstock mine and other 
ty 
Xi. hiee SLLANEOUS. = 


te 
“ine of the national gore desen 
The Chinese Army. oes 
and disetpline 
The War betweeatJapan and China.— 
Rik of the present ae 


Black sand of the Past Goast and 


rations. 
“the Aqut in Dock at Cobras 


of China. 
xt nasa camer ENUINEERI Ns daban | 
be dune by the Whiteh 


isla ing t Gamage ern. 

ne. view of the ahip showing the wrought by the White- 
bead NT RHO wh sank her, Pe GENEID. « 005000000 6hnecnanbasho 1? 

uv. a ay he ~+- Water Heno.—By Haury Le. Witn- 
game bird......... 129 


- Popular m of the well known 
xv. sPoMOLOGY- A oor ig Calture in BReigiam.—Consular 
for aver — A consular report on Earopean orchard farmi 
xXVL Lt) SiC8.— Phos phorescerce. — Recent investigations by 


Dew 
Xvil—?RC HNOLOGY.—Chemical Perfumes.—The preparation of 


| mente 


j of the body. 


| gen, producing vegetable substance of different kinds. 


| with hydrogen. 


|steam engine depends for its fuel on decomposed car- 


|synthesis which we have spoken of. 


1462 the metal, the most convenient method consists in 


, 465! which the piece has been submitted. To the carbon 
6% composition may be added metallic salts that favor 
_ 464% the decomposition and permit of varying the shade of 
1% | the coating to infinity. 


ues} duct may be refined either by fused lime or by the 





icial favor'na and perfaming extracts........................... 
Heatiag Gower of ®moke.--B Le R. TATLOCK.—The « 
its t by burn ry f absorbing it 15634 | 
Pa t = aa a Vier eee years old 


ee 








Commercial Products Obtained from Sharks,— 
Sharks, says a writer in the Revue Scientifique, fur- 
nish quite a number of valuable products. Thus, 
the liver of the shark contains an oil of a beautiful 
color, that never becomes turbid, and that possesses 
medicinal qualities equal to those of cod liver oil. 
The skin, after being dried, takes the polish and hard- 
ness of mother of pearl. It is marbled and bears a re- 
semblance to fossil coral. It is used by jewelers for 
the manufacture of fancy objects, by binders for 
making shagreen, and by cabinet makers for polishing 
wood. The fins are highly prized by the Chinese, who 
pickle them and serve them at the end of a dinner as 
a most delicate hors d’euvre. A ton of fins usually 
brings (at Sydney) $140. 

The Europeans, who do not yet appreciate the fins 
of the sbark as a food product, are content to con- 
vert them into fish glue, which competes with the 
sturgeon glue prepared in Russia. This glue is em- 
ployed for clarifying beer, wine, and other liquors, It 
is used also for the preparation of English taffetas, as 
a reagent in chemistry, ete. The teeth of the shark 
are used by the inhabitants of the Ellis Islands for the 
manufacture of weapons of war. As for the flesh of 
the shark, that, despite its.oily taste, is eaten in cer- 
tain countries. It is employed, also, along with the 
bones, in the preparation of a fertilizer. The Iceland- 
ers, who do a large business in sharks’ oil, send out 
annually a fleet of a hundred vessels for the capture 
of the animal. 

The Structure of Clouds.—Mr. Van der Mensbrugghe 
recently read before the Scientific Society of Brussels 
an interesting paper upon the structure of clouds, 
and of which Ciel et Terre gives the following 
abstract : 

Much has been written, says the author, upon the 
question as to whether clouds are formed of hollow 
vesicles or smal] solid globules; but we now know 
various facts that dispel every sort of doubt upon the 
subject. Let us, in the first place, mention the most 
direct of these. It was announced in 1851 by Mr. 
Joseph Plateau, who had recourse to the process of 
F. Duprez for keeping a column of water suspended in 
a glass tube closed at the top, open at the bottom and 
of an interna] diameter of fifteen or sixteen millimeters. 
Beneath the free surface of the liquid there was a ves- 
sel containing boiling water, whence continually arose 
a current of visible vapor. Under such circumstances 
the suspended liquid never lost its perfect trans- 
parency, despite the multitude of spherules of visible 
vapor that struck its free under surface, provided care 
was taken to wipe the external surface of the tube. Is 
this not a proof that the condensed vapor did not con- 
tain spherules filled with air, and that it was indeed 
formed of solid globules? In my opinion, says Mr. 
Van der Mensbrugghe, this experiment constitutes a 
very serious argument against the theory so often in- 
voked of vesicles in the clouds. 

Here, now, are some considerations, which are theo- 
retical, it is true, but yet very plausible, that plead 
likewise in favor of the globular shape of the spherules 
that form the clouds. Although these spherules are 
extremely small, they sustain themselves in the air 
with so much the more facility in that they are sur- 
rounded by a very thick stratum in which the density 
continues diminishing toward the exterior, and that, 
according to the principle of Lord Kelvin, they evapo- 
rate so much the more rapidly in proportion as they 
are more tenuous. 

If, on the contrary, the globules of the cloud are rel- 
atively large, they obey their weight ; but, in falling, 
they traverse warmer and warmer strata of air, apd 
consequently evaporate more and more quickly until 
they reach a diameter starting from which the resist- 
ance of the air prevents their ulterior fall. 

We have, therefore, no need of supposing the larger 
or smaller globules to be filled with air in order to ex- 
plain the suspension of the clouds in the atmosphere. 
Moreover, such suspension is merely relative, for the 
clouds change their form almost constantly, and this 
well proves either an evaporation or a fall of certain 
portions that constitute them. 

Spontaneous Combustion of. Cargoes of Coal and 
Cotion.—According to Mr. L. Hoepke, it is to a slow 
oxidation and to the resulting disengagement of beat 
that must be attributed the spontaneous combustion 
of cargoes of coal, The danger is so much the greater 
in proportion as the surface exposed to the air is 
wider. It is maximum with coal dust. The loading 
and trimming should, therefore, be so done as to avoid 


os mach as possible the crumbling of the coal under 
V 


triumphs of synthetic chemistry have not yet suc- 
ceeded in producing his food from the chemical ele- 


The production of self-supporting aquaria, consist- 
ing of tanks of water in which plant life and fish life 
are so exactly balanced that there is a miniature self- 
supporting world within the four glass plates, has been 
a favorite scientific amusement with many. On our 
globe we see a similar thing in the relations of the 
animal and vegetable kingdoms. Unfortunately, man 
is not content with exterminating wild animals ; he is 
not satisfied with utilizing for himself all vegetable 
nature, but he exterminates most recklessly the forests 
whose leaves are taking care of his uwn vitiated res- 
| piratory products. 

The earth contains plant and animal life, each one 
| taking care of the products of the life of the other kind. 
|The animal expires carbon dioxide gas, the product of 
the combination of oxygen of the air with the carbon 
In a plantless globe this gas would con- 
|stantly increase in the atmosphere, to the eventual 
deterioration of the air; but the plant life disposes of 
| this product, separates the carbon from the oxygen, 
and still more wonderful, effects one of the most diffi- 
cult of syntheses, and unites the carbon with hydro- 


The purification of the air by plants, owing to the enor- 
mous volume of the atmosphere and its relatively 
slow contamination, is of secondary importance to the 
=| production of plant substance. On the products of 
vegetation man depends for nearly everything, for 
food, raiment, and heat. Not content with reckless 
deforestation, he draws upon the accumulated stores 
of the preceding geological eras, and in burning coal, 
probably petroleum and natural gas, is drawing upon 
the remains of the vegetation of the carboniferous and 
other ages. 

Plants by their vital power effect two specially diffi- 
eult chemical actions—the decomposition of carbon 
dioxide gas, and then combine the separated carbon 
Absolutely no practical way of doing 
these things has been as yet found by man. It is only 
by a laboratory experiment that either of these two 
reactions is carried out. It may be said that every 


bon dioxide gas and every petroleum lamp represents 
the utilization of the decomposition and subsequent 
In the matter 
of food, man is still more dependent on the vegetable 
world. Very few artificially produced food products 
have ever been made, and these few may have their 
origin traced to some vegetable product. The glucose 
factories use a product of vegetation as the base of their 
operations. Until we succeed in bringing chemistry 
to a point of perfection hardly dreamed of by the most 
visionary, man will continue to depend upon the soil 
| for his very life. He may selfishly feel that all this is 
of interest only for subsequent generations, but to 
every enlightened mind the reckless waste of vegeta- 
ble resources, among which may be included coal, pe- 
troleum, and natural gas, is highly repagnant. 
Selence Notes, 

Decoration of Aluminum.—Mr. W. Greune, ‘accord- 
ing to Annales Industrielles, has invented a process of 
“8 | decorating aluminum, based upon the metal’s prop- 
som | erty of uniting when hot with very finely divided car- 
| bon in order to form very durable and adhesive coat- 
ings. In order to apply the carbon to the surface of 








spreading, with a brush, over the surface to be deco- 
rated, aleoholic or benzinic solutions of organic com- 
pounds, such as fats, oils, resins, ete., which are not 
very volatile and which are destroyed by heat and 
wert | leave a deposit of very finely divided carbon. The ob- 
jects thus prepared are heated toa dark red. They thus 
become covered with a layer of carbon intimately con- 
nected with the metal, and the shade of which varies 
with the mixture employed and the temperature to 


Preparation of Chromium.— From some new re- 
searches of Mr. Henri Moissan upon chromium, it re- 
sults that, through the use of the intense heat pro- 
duced by the electric are, it is possible to prepare 
fased chromium in very large quantities. The pro- 





double oxide of calcium and chromium. 
The metal obtained under such circumstances is 
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the influence of the ship’s motion. The smallest ves-| perhaps ten feet long, is placed against a mirror, high | high projecting crown, is drawn closely over the 
; sels are preferable for the carriage of coal. above the floor, and has a raised platform beside it, | smooth hair; the six or eight rows of pink coral beads 
Mr. Hoepke does not believe in the possibility of the | from which a number of spectators are generally to be | are tight enough about the neck to give a choking 
spontaneous combustion of cargoes of damp cotton. | seen studying her complicated appointments. sensation. The short velvet sleeves fit tight enough 
But it is possible that a spark falling accidentally up-| The most ambitious industrial work shown in the | above the elbows to make a little puff, and the bare 
on a bale may remain ignited for weeks and afterward | small section devoted to educational exhibits consists | arms are as red as impeded circulation and exposure to 
set fire to the mass. Greasy cotton, on the contrary, | of a pretty, well finished road cart and harness made |sun and air can well make them. A little shoulder 
very easily takes fire spontaneously. The same is the| at a reform school at Logne Pointe, Canada. shawl, laid in tight little folds, is fastened over their 
ease with flax, jute and tow. Stacks of hay, and bales| The Utrecht Life Insurance Company exhibits a| backs, and very ample petticoats complete the cos- 
of tobacco and hops are likewise liable to spontaneous | library of 2,009 volumes concerning life insurance and |tume. This has, at least, the beauty of being old- 
combustion. the accessory sciences. They arein the Italian, Dutch, | fashioned in every particular; but some Dutch women 
Electrolysis of Sulphate of Copper.—In a note re-| German, French, Latin, and English languages. The | combine the old and new, to the great disadvantage 
cently presented to the French Academy of Sciences, | catalogue giving full titles contains some curious sum- | of both. This remark applies to those who wear the 
Mr. A. Chassy states that if sulphate of copper in a| maries of books, particularly of old ones. Here is an close-fitting gold helmet over the head, over that a 
hot state be electrolyzed, there will be obtained in a|example: “Hayes, R. A new method for valuing of | lace cap with a deep, fluted ruffle at the back of the 
large number of cases a remarkable violet red deposit. | annuities upon lives. Shewing at sight, as follows: I. | neck, and on top of all a wodern bonnet with flowers 
At 100°, for example, with a current density of one| How many years, months, etc., purchase an annuity | and feathers. 
hundredth of an ampere per square centimeter, a/ upon life, for any age, from 30to 73 years, is worth,when| A serious mistake, in my opinion, is made by many 
saturated solution of pure sulphate of copper gives | money yields 4, 5, 6, 7, or 8 per centinterest. II, How | exhibitors in having no one in charge of their exhibits. 
upon a platinum electrode a beautiful deposit, which, much a year 100 |. is worth upon life for any of the}; Among the machinery, where most explanation is 
examined under the microscope, exhibits magnificent | aforesaid ages, etc. III. The value of the buyers’ and | needed, scarcely any is to be had, except for a short 
erystals of a bright red, whose forms are derived from | sellers’ chances. V. The present value of any annuity |time in the afternoon. Where there is anything for 
the cube and octahedron. upon life, from 1,000 |. a year to one pound a year, for | sale, and those places are namberiess, there is no lack 
The deposit is not always homogeneous. If the tem-| any age, from 30 to 73 years, when money is worth 4, | of service. During the last few days, lottery tickets 
perature of decomposition be diminished, there will be | 5, 6, 7, or 8 per cent. X. The amount of 100 |. | are offered at every turn, and the quantity of money 
obtained small reddish yellow crystalline masses of|a year, if the payment is forborne for any number of | to be seen at every stand where they are sold indicates 
copper disseminated through the red crystals. The| years, under 31, at 5 and 6 percent. Very useful in | that there is no lack of purchasers. A. D. 
lower the temperature is, the greater will be the pro-| settling of accounts between executors and orphans. ——__—_—___—9+-0->- + 
portion of metallic copper. Thus, toward 40°, we ob-| Together with many useful examples and instructions |The Precipitation of Metals from Solution by an 
tain only a few isolated red crystals. An increase of | for valuing of single lives; two or more lives; lives Electric Current, 
the density of the current ora diminution of the con-| taken in with other lives; reversion of lives; annuities} A searching investigation into the separation of 
centration produces the same effect as a lowering of| in expectation; estates for any certain term of years, | metals from their dilute solutions has recently been 
| the temperature of the experiment. In all cases, in|} as freeholds, leaseholds, and reversions, without any | concluded by F. Mylius and O. Fromm, The experi- 
order to obtain the red crystals, a nearly neutral solu- decimals, ete. The whole being made easy to a com- | ments concerned the phenomena occurring in the pre- 











tion is requisite. The experiment succeeds as well 


with a liquid deprived of air through a prolonged|don. 1746. 4to.” 


ebullition. 





——__ —> 1-9-9 
Notes from the Antwerp Exhibition, 


A Tyrclese log hut is an interesting part of the Aus- 


trian section. It is furnished in a quaint, primitive 
way, and has some old armor on the walls. But its 


The Room of Honor, where their Majesties the King 
and Queen and other distinguished personages are re- 
ceived, was furnished by the French Chamber of Com- 
merce in Brussels from the manufactories of France. 
It is not large, but is well lighted and handsome. ‘The 
walls are hung with beautiful tapestry from the Gohe- 


chief object is to show the scenery of the Austrian 
Alps ; this is done by three large pictures arranged in 
somewhat the same way that the so-called cycloramas 
are, though on a smaller scale. The views of glaciers, 
lofty peaks, with glorious clouds banging about them, 
picturesque huts clinging to their sides, and lovely 


mon capacity. The second edition, corrected. Lon-| cipitation of one metal by another, as well as in the 


electrolysis of solutions. For the work as a whole we 
must refer our readers to the Berichte der Deutschen 
Chemischen Gesellschaft, xxvii., 1894, pp. 6380-651. 
The London Electrical Review, however, gives the 
conclusions arrived at as regards precipitation by the 
electric current. They are as follows: 1. The heavy 
metals may be separated more or less easily from their 
dilute solutions in the form of black, porous, and ap- 
parently non-crystalline precipitates. 2 Silver and 
copper precipitated in this way may absorb or occlude 


lin works, and some more delicate in color and design | lakes at the foot, will hardly fail of sending some | hydrogen during the passage of the current, but the 
from Beauvais. The upholstery is rich and of antique | travelers thitherward. greater part of this gas escapes when the circuit is 
looking patterns. Fine Sevres vases stand about the| Hungary makes her bid, too, to loversof fine scenery |opened. 38. Silver and copper precipitates exhibit 
room. A green one, adorned with enamel of gold, | by the attrative frescoes on the walls of her department. | spontaneous change into the crystalline state, fre- 


blue, green, and red in elaborate design, which orna- Herdisplay of substances used in the tanning of leather | quently accompanied by the evolution of hydrogen. 


ments the center table, has been presented to the | oceupies one side of the room. They come from long |4. The conversion of the black into the crystalline 


Queen of Belgium. A very large vase of dark red | distances; there are oak bark, sumac, and acorns from | modification is hastened by the action of metallic salts, 
marble, bronze, and gilt, was made at Barbedienne. | Greece and Australia, and nutgalls from the Argentine | acids, and oxidizing agents, the metals in this respect 
A small crucifix formed of a gilt cross with the Christ | Republic. The exquisite glass from Vienna is so deli- | being analogous to the alloys. 5. The black variety 
cut from a piece of Indian jade hangs on the wall un-| cate that in comparison with it that shown by other | of copper containing hydrogen is essentially different 
der glass. It cost $1,200. One of the gems of the room | countries looks coarse. from Wurtz’s copper hydride. 6. An electrolytic method 
is a screen composed of two photographs on white silk.| Bulgaria has done well to send so large a collection | of formation of copper hydride no more exists than 
One has a purplish blue tint, the other a soft greenish-| of photographs of her scenery. It is so wild and beau- | does a process of preparing the same body by means of 
gray tone; both represent a youth and maiden with | tiful that, in time, I believe it will be an important zinc. 7. The black precipitate frequently observed 
the possibilities of a romance within their grasp. rival of Switzerland. She makes no mean display of | on the zine of a Daniell's cell consists of a copper-zine 
England makes very little attempt at an exhibition;| her products—maize, rice, wheat, etc.—in this ex-|alloy. The same substance separates ad is deposited 
but the case of platinum apparatus patented by John-| hibition where the cereals are conspicuous for their | on the copper plate when the cell is exhausted. 
son Matthey & Co., of London, and the specimens of| absence. It has a great variety of useful minerals, too, ——_—____e+ +e. --- 
metals separated by its use, is valued at $100,000. A| including marbles, coal, gypsum, iron, copper, and The Bowery Young Men’s Institute, 
nugget of platinum weighs 157°5 ounces. An ingot of| salt. Carpets and furniture strong in textureand bar-| This institution, located in a thickly populated see- 
palladium, containing 1,000 ounces, was extracted from ; baric in color, and soft, delicate silk fabrics show the | tion of New York at No. 222 Bowery, has for its motto 
goldand platinum valued at $11,250,000. Besides these | progress in manufactures. * Aids to Self-Improvement,” and aims especially to 





specimens there are glasses containing considerable 


A case of costumes overloaded with gilt and em- 


quantities of the rare elements, silicon in steel gray | broidery suggests that some of the people must be very 
erystals, osmium in pale blue grains, and a mass of | fond of display. 


iridium weighing 240 ounces. The standard meter 


The United States make a most humiliating ex- 


assist in the business education of young men between 
the ages of 17 and 385. 

Instruction is given in the following subjects : Steam 
engineering, practical electricity, sanitary plumbing, 


rule and kilo weight adopted by the International | hibition. They occupy, the guide book says, 10,000| carriage draughting, mechanical drawing, arechitee- 
Commission of Weights and Measures, composed of! square yards of space, as much as Germany; but it|tural drawing, freehand drawing, arithmetic, book- 
pure iridio-platinum, are in the case. The large pla-| does not seem to me that the pitiful little array of to-| keeping, penmanship, shorthand, typewriting, Eng 7 
tinum gold-lined vessels for the concentration of sul-| bacco, varnishes, musical instruments from Lyon & | lish grammar and composition, vocal music »"d glee 
phurie acid are valued at $18,800. This is the same/ Healy, in Chicago, the case of pills, the caligraph, | club, and first aid to the injured. 
exhibit shown ip Chicago. steam radiators, some bathtubs, a few easy chairs,| A distinctive feature of this educationa! wor! 

Across the Central Gallery hangs the word ‘‘ Naviga-| some bottles of whisky, alarm clocks, the bags of flour|the theory is taught to those who are « mg t! 
tion,” and below and far beyond it extends the fine | from Duluth, the drills from a Cleveland firm, and car! practical part of the sv ject in their a 
display made by the principal great steamer lines. | wheels from Buffalo can possibly occupy most of that | Firemen are taught al) .© theory necessary . 
There are many models of their boats, each in its own | space, and yet this is a careful list of what is to be|coming engineers. '..ineer » prepared to tak 
' glass case. The North German Lloyd’s section is par-| found under the American flag, though it does not in- | charge of higher eraie er yi Machinists are taught 
ticularly interesting, and though more complete than /| elude a large collection of cash registers of various pat-|the mechanica’ draw ich they need in their 
some, may be given to illustrate the whole. It oceu-| terns and sizes. They attract crowds, and probably| work. Youre men sare taught the commer- 











pies two rooms; in one is a large map of the world| will not go far to change the belief that the dollar is | cial subjects. [nu ‘hi the efficiency and commer- 
placed in a horizontal position. On it all the com-| almighty in America—a belief, by the way, which in-| cial valoe of each st) \out is increased for his present 
pany’s routes are indicated by heavy lines, and on each | telligent Europeans hold with considerable tenacity. | employer. : 

little vessels are placed to show where their entire fleet| The picturesque costumes that a few years ago add-| Connected with the institute is an excellent gym. 
is ata given time. They are all numbered and a key | ed to the interest of a visit on the Continent of Europe |” .siar) and also a commodious hall, where lectures on 
is given. In this room and the other there are beauti-| have well nigh passed out of use, and, on the whole, practical (o))/cs are given. 

ful models of twelve of their vessels. The upper part there is greater sameness in the general aspect of the! ——————»+ 0 + —— 


of the walls is decorated with views of the harbors! crowds here than there wasin Chicago. The older " lerm-_ Waterproof Cloth. 


which they enter, Rio Janeiro, Genoa, Bremen, Syd- | ish women in lace caps with large ear-shaped flagsever' A toxtile fabric or cloth, of close texture, is sub- 
ney, etc. On the wall there are also interesting sta-| the ears do their share in relieving the monotony «od jected to the action of sulphuric acid of about 115 T., 
tistics, among them these : The whole number of pas-| some of the Dutch peasants are really quaint. Occa- 80 as to partly parchmentize the fibers and more or 
sengers carried by the line from 1858 to 1893 is 2,956,849. | sionally a party of them may be seen co »Lout to) less completely close the interstices without destroy- 
The corners of the room are filled with a promiscuous | gether; the men wearing loose blac) \~'\°' rousers, | ing the texture of the cloth. The excess of acid is re- 
mass of wheels, lanterns, buoys, life preservers, etc. | short jackets, their hair cut square » t')0e¢ . endan/moved by washing, with or without previous treat- 
Relief representations of the shipyard at Bredow, near | indescribable expression of simplicity ed uo .phistiea-| ment with alkali, and the washed material is sub- 
Stettin, of the Southampton Harbor and the docks/ tion on their faces. The women look as 4 they bad jected to pressure between calendering rolls, whereby 
there, and a similar one of Dunkerque are only second | seen more of the world, and were out fe | «eo! time. | a finished appearance is imparted, and the closing of 
in interest to a visit in all three places. Tightness is apparently with them a vy ry «ssential/} the interstices completed. The material may be suit- 
A half section of » mode! of the man-of-war Victoria, ' element of beauty. The white embroidered ci.p, with ' ably dyed. 
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THE OPTOMETER SKIASCOPE. 
Dr. Sureau has recently presented to the scientific 
world a most ingenious apparatus designed for ascer- 
taining in a positive manner the nature and the degree 





of the different anomalies exhibited by the eye (myopia, 
hypermetropia, astigmatism, 


instrument—the optometer skiascope. The modus 
operandi is as follows : 

A pencil of luminous rays is projected into the eye 
of the subject, placed behind the optometer, with the 


ophthalmoscope, while, at the same time, the different 





ete.) 4 

& normal or emmetropic 
eye, as we know, sees a dis- 
tant object clearly; that is to 
say, the image of the latter 
forms with upon 
the retina. In a myopic (near- 
sighted) the image is 
formed in front of the retina, 


exactness 


eye 





and in a hypermetropic (long- 





sighted) eye it is formed be- 


hind; hence the use of di- 





vergent glasses for the correc- 
tion of myopia and that of 
convergent for hyper- 
metropia. Astigmatism is due 
to the fact that the power of 
the eye is variable in the dif- 
ferent meridians, there being 
amaximum meridian of power 
anda minimum meridian of 
the same at right 


ones 


placed 





ridian the illumination will be total. After making 
these observations, it only remains to read the dials in 
order to write the prescription for eyeglasses. The 
operation is performed very rapidly, and with mathe- 
matical precision. Sothe use of this instrument is 
particularly indicated in all 
eases in which it is neces- 
sary to make visual determin- 
ations upon a large number 
of subjects, and it is to be 
hoped that it will soon be 
utilized by the ministers of 
war and of the navy, in both 
of which branches of the ser- 
vice it will render surgeons 
great services through a great 
saving in time.—La Nature. 

Francis Henry Under- 

wood, 

Dr. Francis Henry Under- 
wood, United States consul 
at Edinburgh, died in that 
city, August 8, from blood 
poisoning resulting from a 
earbuncle on the back of the 
neck. The Scotsman, of the 
above city, has a long and 
interesting sketch of the life 








Dr. 











angles. Ina order to correct 
astigmatism, recourse is had 
to spherical giasses, and it is 
very important for the oculist 





SUREAU’S OPTOMETER SKIASCOPE. 


and labors of Dr. Underwood. 
He was born at Enfield, Mass., 
on January 12, 1825. He was 


to determine the exact position of the maximum me-| buttons of the apparatus are revolved according as| educated in Amherst, and at the age of 16 was left de- 


ridian in order that he may be able to give the correct- 
ing glasses the proper inclination. 

The examination of an abnormal or ametropic eye, | 
therefore, constitutes a long and difficult operation, | 
and one that through that fact is subject to error. Dr. 
Sureau renders it rapid and easy, and, it may be said, 
of almost absolute certainty, with his apparatus, which 
registers the observations automatically. It consists, 
in the first place, of an optometer formed of three ver- 
tical, parallel wheels, movable around a horizontal 
One of them carries 18 cylindrical glasses—9 con- 
0°5, 1, 1°5, 2, 2°5, 3, 4, 


axis. 
vex and 9 coneave—numbered : 
5, 6 

The second carries 18 spherical glasses—9 convex and 
9 concave—numbered : 0°5, 1, 1°5, 2, 2°5, 3, 3°5, 4, 4°5. 

The third carries 7 additional glasses designed for 
strong ametropias, and numbered: + 5, + 10, +15, 
- 5, — 10, — 15, — W. 

The sign + relates to convergent glasses and — to 
divergent ones. The two series of glasses are separat- 
ed on each wheel by two orifices. We have thusa 
complete optometer, with which the physician will be 
able to measure the most diverse anomalies. 

The eye is placed in a fixed position, so that any one 
of the glasses of the optometer may be passed in front 
of it. Each wheel is connected, through a mechanism, 
with a needle that moves over a dial so divided that 
the number in front of which the needle stops corre- 
sponds to the number of the glass placed in front of 
the eye of the subject. On another hand, a button 
placed ander the hand of the observer affords a means, 
through the intermedium of levers, of maneuvering the 
wheel at a distance. 

A peculiar mechanism permits of registering the de- 
gree of inclination of the cylinders necessary in the 
determination of astigmatism. 
them is set a toothed 
wheel, a, which engages with 
the teeth of a wheel, R, so 
that the rotation of the latter 
all the cylinders tec 
turn at the same angle. Be- 
hind, there isa piece against 
which bears a lever that com- 
munivates with the needle of 
e yuadrant, M N. On another 
hand, there is arranged a rod 
connected on one with 
the wheel, R, through a 
toothed wheel, p, and, on the 
other, a button, V If a 
rotary motion be given to this 
button, it will be transmitted 
to R; that is to say, to the 
cylinders, and, at the same 
time, to the needle of the 
quadrant. This needle will 
indicate, very accurately in 
degrees, the amplitude of the 
angle described by the cylin- 
ders, and, consequently, their 
inclination upon the horizon. 

The’ adaptation of this 
mechanism to the optometer 
permits of maneuvering it at 
a distance. Under snch cir- 
cumstances the skiascopic 





into 
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side 


method for the examination 
of the eye is all indicated. 
This justifies the name of the 


need be. 

The oculist then ascertains whether the entire pupil | 
is illuminated at once or only progressively. If the) 
former is the case, the eye is myopie by one diopter. 
If the illumination is progressive and the luminous 
zone moves in the same direction as the mirror, the eye 








THE CHARTER GAS AND GASOLINE ENGINE. 


If the contrary | 


is myopic by more than one diopter. 
| 


is the case, the eye is normal or hypermetropic. 
Astigmatism is distinguished by the persistence of a 





ae 


THE CHARTER GAS AND GASOLINE ENGINE. 





pendent upon his own personal exertions. Starting 
life as a schoolmaster in Kentucky, he afterward en- 
tered upon a legal training, and was admitted to the 
bar. 

It was as a brilliant man of letters, says the Scots- 
man, that Dr. Underwood was best known, and will 
always be remembered. Though his studies were 
mainly in English literature, his writings cover a wider 
field. In his own person he constituted an addition to 
the long and honored roll of American citizens who 
have shown how felicitously eminence in literature 
may be combined with high diplomatic talent. 

ee te 
THE CHARTER GAS AND GASOLINE ENGINE. 

The illustrations show two constructions of the 
Charter gas and gasoline engine, manufactured at 
Sterling, Ill, by the Charter Gas Engine Company, one 
being the double flywheel construction followed for 
the large sizes only and the other the vertical, made 
in but one size, viz., 1% indicated, 14 actual horse 
power. 

The only change made in this engine since Janu- 
ary, 1890, has been in operating the exhaust by a 
eam instead of an eccentric, the cam motion being 
shown in the larger cut. This has proved to be an im- 
provement in facilitating the quiet working of the ma- 
chine, as the motion is much more even than hereto- 
fore. This motion had been previously in use on the 
vertical engine, and has now been applied to the hori- 
zontal for all purposes. This engine uses gas, either 
manufactured or natural or producer gas, as preferred, 
and also gasoline, and in the use of the last named fuel 
its simplicity and safety have been attested by yeais 
of highly successful practice. 

It is not affected by cold or changeable weather, 


To this effect, each of | shadow in a meridian, while in the perpendicular me-' and does not depend upon the temperature of the air 


or its degree of saturation to 
get the gasoline into the cyl- 
inder. 





Effect of Great Cold on 
Animals, 

Pictet, the French chem- 
ist, finds by subjecting ani- 
mals and insects to the in- 
tense cold obtainable from 
liquefied atmospheric air that 
animals show a wonderful 
power of resistance to its 
effects. A dog placed ina 
copper receiver at a tempera- 
ture of —60° to —90' C. showed 
arise of bodily temperature 
of 0S in ten minutes, and 
after an hour and a half had 
only lost 1°. A _ little later, 
however, nature gave up the 
struggle, the temperature fell 
rapidly, and the animal died 
suddenly. Insects resist a 
temperature of —28° but not 
—85°, while myriapods live 
down to—50° and snails to 
—130°. Birds’ eggs lose their 
vitality at —2° to —3° ; ants’ 
eggs at 0°. Infusoria die at 
—90°, while bacteria are 
still virulent at —213°. This 
last fact is, perhaps, the 
most significant of all. ‘ 












































SEPTEMBER 29, 1804.] 





A PORTION OF THE HOTEL DE VILLE, SEVILLE, 
SPAIN, 

Seville, situated on the left bank of the Guadalqui- 
vir River, 355 miles south-southwest of Madrid, is 
one of the most picturesque and interesting cities in 
Europe. Its cathedral, second only to St. Peter’s at 
Rome, as regards size ; the Moorish Giralda, the bell 
tower of the cathedral; and the Aleazar, the magni- 
ficent palace which is the chief relic of the Arab 
domination in Seville, are all world-renowned objects 
of interest. Hardly less interesting is the Casa del 
Ayuntamiento, the town house, or Hotel de Ville, as 
it would be called north of the Pyrenees. This beau- 
tiful Renaissance building offers a pleasing contrast 
to the Moorish edifices which abound in the old city. 
The Ayuntamiento was begun by Herrera, the Span- 
ish architect, in 1545. The facade is divided into two 
unequal parts, the smaller of which contains an open 
porch or vestibule, as shown in the illustration, and 
is covered with a profusion of ornament that sug- 





gests the rich facade of the Certosa of Pavia. The 
other portion of the front is without ornament from 
the ground to the first story, along the front of which | 
runs a series of open arches 
supported by columns. The 
rich carving is executed in 
a style called plateresque, 
which rather uncouth term 
is used to denote work in 
stone that resembles the 
art of the silversmith. 
Owing to the softness of the 
climate, the rich carving 
still exists in undiminish- 
ed splendor. For our en- 
graving we are indebt- 
ed to the Engineering 
Record. 
- = > <« 

The Vaccination of Land, 

Some of the most extra- 
ordinary agricultural ex- 
periments ever wunder- 
taken, considered both 
practically and _ scientific. 
ally, are described in ‘Le 
Genie Civil. Every one 
who has ever owned a lawn 
knows that to plow the 
ground at intervals, and 
raise a crop of certain vege- 
tables, improves the subse- 
quent growth of grass ; and 
a drive through the sub- 
urbs of any large city will 
show lawrs undergoing 
this treatment, sometimes 
with a crop of potatoes, 
sometimes with beans, ac- 
cording to the notions of 
the owners, or their gar- 
deners. The process by 
which this alternation of 
crops improves the soil has 
never been very clearly ex- 
plained. Most people sup- 
pose that the repeated 
digging up of the earth, 
to plant the potatoes, and 
harvest the crop, is the 
secret of the success of the 
treatment, but chemists 
have fancied for many 
years that, in such rota- 
tions of crops, one set of 
plants might have the 
power of absorbing nitro- 
gen from the atmosphere, 
and conveying it to the 
soil. With this idea, a 
long series of experiments was carried out fifty years 
ago, by the greatest chemists in Europe, who analyzed 
various plants, the air in which they grew and the soil, 
before they were planted, during their growth, and 
afterward, and came to the unanimous conclusion 
that the absorption and storage of nitrogen by grow- 
ing plants was an impossibility. 

For all this, farmers continued to observe that cer- 
tain plants, particularly of the leguminous tribe, such 
as clover, lucerne, sainfoin, and some others, instead 
of exhausting the soil, seemed to enrich it, so that, 
even after the leaves and stems had been cut and car- 
ried away, the roots alone, left in the ground, sensibly 
increased its fertility. Analysis showed that these 
roots contained a considerable quantity of nitrogen. 
If, according to Boussingault, Lawes, Gilbert and 
others, it was impossible that this nitrogen should be 
derived from the atmosphere, it must be drawn from 
nitrogenous matters in the soil. The inference would 
be, in this case, that nitrogenous manures would be 
beneficial to crops requiring so mach nitrogen for their 











growth; yet it is well known to farmers that these 
plants not only derive no benefit from nitrogenous | 
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fertilizers, but are injured by them, while, although 
through the nitrogen contained in their roots they 
improve the soil greatly for succeeding crops of other 
plants, they injure it for themselves ; and leguminous 
crops, cultivated too loug in the same ground, become 
sickly. It was not until afew years ago that science 
and observation were reconciled, by the persistent in- 
vestigations of MM. Hellriegel and Willfarth, who 
demonstrated beyond question the fact that the legu- 
minose do, in growing, absorb large quantities of 
nitrogen from the air, but with the singular condition 
that the absorption of nitrogen begins only with the 
appearance of a diseased state, which is marked by 
the development of tubercles, about the size of a millet 
seed, on the roots, and is, apparently, caused by min- 
ute animals, which are always found in the tubercles, 
and seem to give the plant the nitrogen-absorbing 
power. Further investigations showed that the young, 
healthy plants lived on the nitrogen already contain- 
ed in the soil, and that it was not until this was ex- 
hausted, and the plants began to suffer, that the nitro- 
gen-absorbing excrescences made their appearance ; 
and proved, also, that the tiny inhabitants of the 


is 
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tubercles were, as a rule, confined to one species 
of plant, the acacia microbe, for example, refusing 
to live on the bean, or the clover microbe on the 
lentil. 

It is evident that a plant capable of absorbing nitro- 
gen, which is a costly as well as indispensable adjunct 
to farming, and of storing it up in the soil for its mas- 
ter’s profit, is a valuable possession ; and, as only dis- 
eased plants have that property, it is obvious that it is 
desirable to spread the nitrogen-storing disease. With 
this view, several skillful farmers in France and Ger- 
many have, within the past twoor three years, been 
trying experiments, by “vaccinating,” as they say, 
fields of leguminous plants, by sprinkling them with 
earth in which tuberculous plants have been growing, 
or water in which they have been soaked; and the 
results have been extraordinary. Analysis has shown 
that asingle crop of tuberculous leguminosa, if the 
tops are plowed in, adds to the soil * five to twelve 
thousand pounds of nitrogen, wor !) va eighteen 
to forty-five dollars, to the acre when 
the tops are cut and carried awa), tere enough 
nitrogen left in the roots to insures gow Top of cere- 
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als on the same ground the next season, without other 
fertilizer. In 1890, a tract of old, peaty soi) was 
“ vaccinated ” with a ton and a half to the acre of earth 
from a diseased field. Besides this, five hundred and 
twenty pounds to theacre of scorix from a dephosphor- 
ating furnace were spread over the ground, and about 
a thousand pounds to the acre of kainite, but very 
little nitrogenous manure. The tract was then sown 
with clover, which produced nearly three tons of hay 
to the acre. The next year, a virgin peaty soil was 
treated with half a ton to the acre of sand, from a 
field which had borne a crop of “ serradelle,” a small 
leguminous plant, unknown to us. The sand was 
harrowed in. No other manure of any kind was put 
on. The ground was sown with winter rye. In May, 
thirty-five pounds to the acre of serradelle seed was 
sown among the rye. The rye produced a good crop, 
and, after the harvest, the serradelle, which had ab- 
sorbed and fixed about sixty pounds tothe acre of 
atmospheric nitrogen, was plowed in, as green man- 
ure. The next year, the land was planted with pota- 
toes, and similar potatoes were planted in neighboring 
fields, which had not had the new treatment, but were 
simply enriched with barn 
yard manure. At the har- 
vest, the yield from the 
vaccinated fields, which 
had received no other ma- 
nure, was from twenty- 
eight to sixty-two per cent 
greater than from the ma 
nured fields, according to 
the variety planted. The 
most surprising result from 
the treatment appears, 
however, to have been ob- 
tained in Prussia, where 
a tract newly brought 
under cultivation was divi- 
ded, and part vaccinated 
with earth from a lupin 
field. The whole was then 
sown with lupins; and the 
yield from the vaccinated 
portion was five and one- 
half times as great as that 
from the other portion, for 
equal areas.—Amer. Archi- 
tect. 

—— +0 eee - 
Return of the Peary 
Expedition, 

All of the members of the 
Peary main and auxiliary 
expeditions, with the ex- 
ception of Messrs. Peary 
Lee and Henson, returned 
to St. John’s, N. F., Sept. 
15. Lieut. Peary and his 
two companions will re 
main at the headquarters, 
Falcon Harbor, to conduct 
their explorations next 
year. 

On October 31, 1893, an 
immense tidal wave swept 
away half of the oil which 
‘was used for heating and 
lighting and destroyed the 
launch and dories. The 
winter was spent in pre- 
parations for the inland 
ice journey to Independ- 
ence Bay, which began on 
March 6, with a party of 
eight men, twelve sledges 
and ninety-two dogs. The 
burros and carrier pigeons 
were useless, The party 
arrived at Anniversary 
Lodge with twenty-four dogs and no sledges, hav- 
ing advanced only 134 miles in thirty-one days. The 
party was divided, and Peary, Baldwin, Entrikin and 
Clark pushed on. At last. when it became evident 
that Independence Bay could not be reached in the 
summer of 1894, the return trip was begun. In the 
equinoctial storm, which lasted for four days, the ex 
plorers suffered from the intense cold, the temperature 
at times being as low as 60° below zero, while for 
thirty-four consecutive hours the wind blew forty- 
eight miles an hour. It is believed that this weather 
is the worst to which any Arctie explorers have been 
subjected. 

Though the expedition has ended in failure as 
regards the main object of the trip, still good work 
was done in surveying and mapping ont quite an 
extent of hitherto unknown coast line. Messrs. 
Peary and Lee are also the first white men to see, 
measure and locate the iron meteorite near Cape 
York. It is expected that this meteorite will be 
brought home next year. The auxiliary expeditions 
made some valuable explorations in the Carey Islands, 
at Cape Faraday and at Clarence Head. 
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Logarithms, 
An expert engineer in a New England city rendered 
a bill to a corporation who had employed him to write 
a technical report. The amount of the fee was large, 
the corporation refused to pay it, and the claim was 
carried into court. 

During the trial the counsel for the corporation 
sought to belittle the expert's work, raising questions 
as to his experience, and, in fact, to prove that his la- 
bor would have been amply rewarded with a few dol- 
lars a day. 

“ How did you reach this result ?” asked the lawyer, 
referring to a certain calculation which had involved 
the use of logarithws. 

“I consulted Napier’s table and ”"—but he got no 
further. 

“You consulted Napier’s table, did you ?” 

* Yea.” 

“Do you mean to tell this court that you, an expert, 
had t Did you prove the 
ficures of that table ?” 

**No; but they have been proved. They are con- 
sidered to be accurate by every scientific man.” 

“Why do you not work out your own table of 
Is it not because you are unable to do 


} resort to a published table ? 


logarithms ? 
so?” 

“It is not. I am perfectly capable of preparing 
such a table, but it would have taken too long a time 
to do so, and so I consulted the standards.” 

“In order to prove your calculation as well as your 
capabilities in this matter,” continued the suspicious 
lawyer, ‘I will now ask you to prepare a table of 
logarithms. 

* Here and now ?” inquired the plaintiff. 
will consume too much of the court’s time.” 

This seemed to confirm the lawyer’s doubts, and so 
he insisted the more upon having a complete table of 


” 


“T fear it 


logarithms prepared. 

The plaintiff smiled maliciously, took paper and 
pencil and begau his work. In about five minutes the 
lawyer asked him if he had finished. The plaintiff 
shook his head and continued at work. Ten minutes 
passed by and again the question was put: 

* How nearly finished are you?” 

“ Very far from finished,” remarked the plaintiff. 

* Well, may I ask how long it will take you to pre- 
pare a table such as Napier’s? You seem to be very 
slow about it.” 

The expert hesitated a little and then replied: “ 1} 
estimate that, working alone, I might be able to com- 
plete it in about fifteen years, working day and night. 
it took Napier and five assistants seven years to pre- 
pare his table, but I am less familiar with the caleula- | 
tion than be was, anc, as you say, work slow. Still in | 
fifteen years I think I can complete it.” 

It is unnecessary to say that the lawyer was not a 
little taken aback by the answer, which enlightened 
him a trifle on the subject. He withdrew the ques- 
tions, and eventually the expert won his case.—New 
York Herald. 

iii re 
Dentistry in China. 

In the department of dentistry the Chinese have, 
strange to relate, anticipated by centuries the profes- 
sion in Europe and America in the insertion of artifi- 
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tached to one side is moistened by saliva and the worms, 
confined under it, are liberated, and become mixed up 
in bloody saliva. With a pair of forceps the operator 
picks them out and satisfies the patient.—.J. G. Kerr, 
Dental Register. 
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A POWERFUL CUTTING NIPPER. 

It will be seen by the arrangement of the jaws of 
this nipper that it gives great power with rigidity. It 
forms one of an extensive line of fine tools, such as 
calipers, dividers, gauges etc., made by the J. Ste- 
vens Arms and Tool Company, of Chicopee Falls 
(P. O. box No. 280), Mass. The nipper will cut wire 











A POWERFUL CUTTING NIPPER. 








cial teeth. Utilizing the femur of an ox, and sawing a 
circle of half or three-quarters of an inch from the 
shaft, a section of this circle is used sufficient to fill 
the vacant space in the mouth. The section of bone 
is then dressed with a file, so as to imitate the teeth 
to be replaced, and through holes drilled in each end, 
copper wires are passed to fasten it to the adjoining 
teeth. artificial teeth are designed more for 
good looks than for purposes of masticatio., and since 
the cost of inserting three or four teeth amounts to 
about twenty-five or thirty cents, this means of reme- 
dying uncomely defects is within the reach of all. 

dentists of high standing 
have profession in Hong-Kong, 
Shanghai, and other cities open to foreign commerce, 
and have employed Chinese young men to assist in 
the mechanical part of the work. With the talent for 
imitation for which the race is noted, these young men 
have not been slow to avail themselves of the oppor- 
tunity of learning the more delicate parts of the work 
performed by the dentist himself. A number of these 
young men have become successful practitioners among 
their own countrymen, and with foreign instruments 
and material, are superseding the crude and unsatis- 
factory work of the native artists, They have not yet 
attained to the skill in the treatment of diseases of the 
knowledge, but that 


These 


American and English 


practiced their 


mouth which requires scientifie 
will come in time. 








The theory that toothache depends on the presence 
of worms in decayed teeth is universally believed, and 


at either extreme of the jaws without the opposite 
end closing faster than the cutting end. It is well 


| adapted for cutting music wire and other severe work, 


$$ $< 4-0 
A CONVENIENT CARRIAGE LAMP. 

The number of poorly burning, smoky, badly located 
carriage lamps which one can readily observe, lamps 
which serve rather to “‘make the darkness visible” than 
illuminate the roadway over which one is traveling, 
would seem to afford a good field for the introduction 
of a really efficient and simple lamp. Such a lamp, as 





THE “DIETZ” TUBULAR DRIVING LAMP. 


made by the R. E. Dietz Company, of No. 77 Laight 
Street, New York City, is represented in the accom- 
panying illustrations. Its tubular construction, with 
the double sides forming an air chamber down which 


is demonstrated by a process peculiarly Chinese, and | the air passes to the flame, as shown by the arrows in 
which was investigated some years ago by Dr. Rogers, | one of the views, insures a perfect combustion unaf- 


a dentist of Hong Kong, and myself. The native 
operator holds back the lips with a wooden spatula 
while he works around the offending tooth witha 
pointed instrument until there is a flow of saliva and 
blood ; adroitly turning the spatula and placing the 


fected by wind or the jar of travel, and the reservoir is 
designed to hold a ten hours’ supply of kerosene, with- 


‘out refilling. The front of the lamp consists of a 


beveled, moulde lens, and at its back is a small lens 


| of ruby glass giving a brilliant point of crimson light 


other end in the mouth, a piece of delicate paper at-| at the rear. ne of the views shows an attachment 
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for securing the lamp to the left side of the dash, and 
another illustrates a fitting with which it may be 
placed on the side brackets of a carriage. The lamp 
can be attached in a moment to the front or side of 
the dash, or to the bracket, and the light is thrown 
straight abead. 
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The Gohna Flood, 

The story of the Gohna landslip and its sequel is so 
extraordinary that it deserves to be told in some de- 
tail, now that the bursting of the dam and the flood- 
ing of the valley have taken place in the exact manner 
and almost on the exact day which had been foreseen. 
We are enabled to do this through the careful investi- 
gationsof Mr. Thomas H. Holland, published in the 
latest issue of the records of the Geological Sur- 
vey of India. The scene of this curious story is 
ina Himalayan vailey, in the district of Garbwal, 
between the sacred city of Hardwar on the Upper 
Ganges and the Tibetan frontier. It is a land of im- 
mense mountains, separated by valleys so narrow that 
they may almost be called ravines. The chief of these 
is the valley of Srinagar, through which runs the river 
Alaknanda, an object of profound reverence to devout 
Hindus. A tributary of this river is called the Birahi 
Ganga, and eight miles above its junction with the 
larger stream is the small village of Gohna, situated 
160 miles from Hardwar. Close to Gohna was a hill 
called Maithana, precipitous in form, and composed of 


Began 
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‘dolomitie rock. On September 6, 1893, almost exactly 


a year ago, toward the close of the rainy season, a 
tremendous landslip took place here, nearly the whole 
hill falling into the valley and damming the stream 
so as to form along, deep lake. “Falling,” writes Mr. 
Holland, *“‘continued for three days with deafening 
noise and clouds of dust, which darkened the neigh- 
borhood and fell for miles around.” The falls con- 
tinued at intervals for several months, and at the time 
of Mr. Holland’s visit last March ‘a day’s rain or fall 
of snow was always succeeded by falls—blocks of sev- 
eral tons came bounding from ledge to ledge for more 
than 3,000 feet over the broken hill face with alow 
rumbling noise and the production of clouds of dust.” 
In March the dam formed an exposed surface of 423 
acres, but the river had already become a lake of two 
and three-quarter miles in length, and this was grow- 
ing steadily, the dam being, of course, gradually sub- 
merged by the mounting waters. At that time the rate 
of rising was six inches a day, but with the melting 
of the snows in the hot season it was known that the 
rise would be more rapid. 

The geologists, however, were not content with 
vague prophecies such as must have occurred to un- 
aided common sense. The question for them was, 





At what precise time will the lake reach the top of the 
dam, and what will then be the precise course of the 
liberated waters? The answer tothese questions offers 
a curious instance of exact scientific prevision, worthy 
of being put on record as such, and of high practical 
value as an instance of what is done for the people of 
India by a government that has at command the best 
scientific ability and the power of making full use of 
it. At the time of Mr. Holland’s visit, the lake was 
less than three miles long, and before it could overflow 
its length must reach seven miles. Yet the date was 
exactly calculable, as was the course of the water after 
reaching the limit. ‘‘The lake,” he wrote, ‘will be 
full and will overflow the barrier about the middle of 
August. Means of recording by instantaneous photo- 
graphs the effects of the water on the dam are being 
carefully arranged by the government of the North- 
western provinces.” 

Again, speaking of the point at which the overflow 
would begin, the writer said, ‘‘ When full the lake will, 
unless a cutting is made, overflow at the point referred 
to as 5,850 feet above the sea level; and the stream, 
rushing down an incline of 11 degrees, will rapidly cut 
with increasing head a channel in the mud and loose 
stones, until its speed is checked by the reduction of 
slope and the exposure of large blocks of dolomite which 
must occur below at no great depth.” This is just 
what has now occurred. The water reached the top on 











Sunday morning, August 26, and by midnight had be. 
gun to escape in great volume. The heavy rush 
took place at night, and by 4:30 A.M. some 320 
feet of water had escaped, the lake sinking toa 
quarter of its maximum size in that short space 
of time. It can easily be imagined that the 
rush of water down the valley was prodigious, 
and we need not be surprised to read that great 
destruction of buildings took place between 
Gohna and Hardwar. But, in spite of this tremendous 
outburst of force, no lives appear to have been lost, 
either in the valley or in the towns exposed to the 
water, though a column six feet deep is reported to 
have made its swift way through Hardwar. The ad- 
ministration had exerted itself splendidly, and its work 
was crowned with complete success. Telegraphie 
warnings had been flashed down the valley, and every 
man had been told beforehand exactly what to expect. 
The warnings were listened to, and every human being 
appears to have kept safely out of the way.—London 
Time, * ; 
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Frachtzucker, 
To the Editor of the ScIENTIFIC AMERICAN : 

I beg you to convey to your readers through your 
columns that the fruchtzucker received by the Van 
Bibber Roller Company from Dr. Follenius (mentioned 
in the SCIENTIFIC AMERICAN of August 25) was an- 
other article than that which has been so highly 
spoken of in the American press throughout the 
United States, and which will absolutely not crystal- 
lize. This circumstance has in the meantime been ex- 
plained to the V. B. R. Company, who will no doubt 
corroborate my assertion. Thanking you for your 
courtesy in giving publicity to this letter, I remain, 
yours, ete., 8S. H. ROSENBLATT. 

New York, September 14, 1894. 
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Artichokes, 
To the Editor of the ScrENTIFIC AMERICAN: 

I want to say to farmers, plant less corn and more 
root crops for winter food for stock. I have cultivated 
and fed the white Jerusalem artichoke four years. 
They excel other root crops by their not being injured 
by freezing and thawing in the ground during winter. 
They need not be gathered and stored away as other 
roots, thus saving a great amount of labor. They with- 
stand either dry or wet weather better than other 
crops and can be planted either in spring or fall. The 
way we feed them to hogs is just to turn them in when 
the tubers are matured and let them root the tubers 
from the ground. Cows, calves, and colts winter nicely 
on them. For these we plow out and pit for winter 
feeding. After the first planting there are always 
enough tubers left in the ground to produce the next 
crop. Ett HEATON. 

Russiaville, Ind. 





A Proposed Ship Canal, 
To the Editor of the SCIENTIFIC AMERICAN : 

Of the many plans which have been proposed for 
ship canals between the Hudson and the Great Lakes, 
none, so far as I have learned, embraced the features of 
the following, which has to recommend it that it is 
the shortest and has the fewest locks, as well as that it 
passes the summit at the lowest point. 

Mr. McAlpine’s report, made to the Oswego Board 
of Trade, some years ago, gives the distance by his 
proposed canal from West Troy to Lake Ontario at 
Oswego as 1914¢ miles. The distance by this proposed 
route from a point eight or nine miles south of West 
Troy, below Albany, would be about 166 miles—thirty- 
three miles shorter. 

Our plan is substantially this: Make Lake Oneida 

the summit »0¢ vse it as our summit reservoir, and 
enter the Hudson near \!bany, or rather south of it, 
near where thie ela Railroad ¢ 
to the west. '" from the H 
inland would h ur Re! r 
tady, and w: ! made 
distance beiie oot weer r 
teen miles, 
West Troy ard ' 
the line won't follo: #® Erie Canai to Utica. T} 
a straight cut would be tiade to Lake Oneida, from | 
the western end of which the canal would be exes vated | 
to Lake Ontario, joining it at or near Oswego. 

We avoid crossing the Mohawk by keeping to the 
south of it. We avoid locking up sixty or seventy 
feet, going east from Lake Oneida, as in Mr. McAl- 
pine’s plan, by deep excavations from Little Falls, or 
near there, to the lake and passing beneath the “long 
level” of the Erie Canal from sixty to eighty feet. The 
rise from the Hudson to Schenectady, being about 200 
feet, would necrssitate twenty locks, and about the 
same number would be required from there to the 
point where we would reach our long level at Little 
Falls or near there, to and through Lake Oneida to 
the first lock beyond, a distance of from sixty to 
seventy miles. 

There would be needed six or seven locks between 
Lake Oneida and Lake Ontario. The present outlet 
of Lake Oneida would be closed and Oswego River 
would be left alone, except to feed the canal. At the 
points where the canal enters and leaves the lake, 
gates would be placed to accommodate the varying 
height of the water. 

Oswego Harbor would require deepening to accom- 
modate boats of twenty feet draught, provided our 
canal passed boats of that size. 

The prism of the proposed canal would be large 
enough to pass any boat that could pass the Welland 
Canal. 

The question of water sufficient for the needs of the 
canal is satisfactorily settled by this plan, Oneida 
Lake furnishing the supply to pass the summit both 
ways. The demands west of the lake are supplied in 
part by Oswego River and east of the lake by the 

Mohawk. There would be some very heavy excava- 
tions on this line, but none, I believe, deeper or but 
little deeper than on the Suez Canal. 
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urgent need for a ship canal from the Hudson to the 
Great Lakes, and we believe that this route is practi- 
cally at the only point where one can be built. In 
calculating the benefits that would follow from a ship 
canal, one would be the opening of ocean transit to 
the heart of the continent by way of the port of New 
York. Another would be that the chances of shutting 
off communication between the East and the West by 
railroad strikes would be materially lessened, if not 
entirely removed. 

As to the cost, I have made no estimate, but I do 
not doubt that it would cost to construct the canal 
proper, not taking into account the improvement of 
Oswego Harbor, $150,000 000, perhaps more. But this 
is pure guess work. If it be thought best to have a 
waterway entirely within the United States, then the 
expense of a canal around Niagara Falls—from La 
Salle to Lewiston—would be a large additional ex- 
pense. 

It is claimed that a large percentage of the ocean 
freight is carried in boats of fourteen feet draught and 
less. We would regulate the depth of the proposed 
canal, if entirely within the United States, to pass any 
boat drawing fourteen feet in salt water. 

Elmira, N. Y. IRVING BOARDMAN. 








Lardner said about Transatlantic 
Navigation, 

It has been frequently said, and it is generally be- 
lieved, that Dr. Dionysius Lardner publicly asserted 
before the voyages of the Great Western and Sirius 
were accomplished facts, that a steam voyage across 
the Atlantic was a physical impossibility. What he 
did say was, however, yuite different, viz., that such 
vessels could not be made a paying investment for such 
a voyage without government assistance or a subsidy, 
in the then state of steam navigation. 

He says :* ‘It cannot be seriously imagined that any 
one who had been conversant with the past history of 
steam navigation could entertain the least doubt of 
the abstract practicability of a steam vessel making 
the voyage between Bristol and New York. 

“A vessel having as a cargoa couple of hundred tons 
of coals would, ceteris paribus, be as capable of cross- 
ing the Atlantic as a vessel transporting the same 
weight of any other cargo. A steamer of the usual 
form and construction would, it is true, labor under 
comparative disadvantages, owing to obstructions pre- 
sented by her paddle-wheels and paddle-boxes; but 
still it would have been preposterous to suppose that 
these improvements could have rendered her passage 
to New York impracticable. But, independently of 
these considerations, it was a well known fact that, 
long antecedent to the epoch adverted to, the Atlantic 
had actually been crossed by the steamers Savannah 
and Curacoa. Projects had been started, in 
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1836, hed two different and opposing interests, one ad- 
. U.e eetablishment of a line of steamers to ply 
botween th e i ireland and a touch- 
ing at Halifax, ther d 
Htupted trip bety t 


the y 6, in Dublin, I adyvoreted the 1 


these projects, and in 1887, at Bristol, at Uhe next meet 
peg of British Association, [ acain urged 
advantages, and by comparisor red the 

ject of a direct line between Bristol and New } 
When I say that I advocated one of these projects, it 
is needless to add that the popular rumor that I b 
pronounced the Atlantic voyage by steam im) rac 
ticable is utterly destitute of foundation.” 

The meeting took place August 25, 1837, and the re- 
port of the Times’ special reporter, which appeared in 
that paper on the 27th, says: 

“Dr. Lardner said he would beg any one, and more 
especially of those who had a direct interest in the in- 
quiry, to dismiss from their minds all previously form- 
ed judgments about it, and more especially upon this 
question to be guarded against the conclusions of mere 
theory; for if ever there was one point in practice of a 
commercial nature which more than another required 
to be founded on experience, it was this one of extend- 
ing steam navigation to voyages of extraordinary 
length. He was aware that, since the question had 
arisen, it had been stated that his own opinion was 
averse to it. This statement was totally wrong; but 
he did feel that great caution should be used in the 
means of carrying the project into effect. Almost all 
depended on the first attempt, for a failure would 
much retard the ultimate consummation of the pro- 
ject. 

“Mr. Scott Russell said that he had listened with 
great delight to the lucid and logical observations they 
had just heard. He would add one word. Let them 
try this experiment with a view only to the enterprise 
itself, but on no account try any new boiler or other 
experiment, but have a combination of the most ap- 
proved plans that had yet been adopted. 

‘‘After some observations from Messrs. Brunel and 
Fidd, Dr. Lardner, in reply, said that he considered 
the voyage practicable, but he wished to point out that 
which would remove the possibility of a doubt, because 
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if the first attempt failed, it would casi a damp upon 
the enterprise and prevent a repetition of the 
attempt.”* 

“What I did affirm in 1836-37,” continues Dr, Lard- 
ner, “ was that the long sea voyages by steam which 
were contemplated could not at that time be main- 
tained with that regularity and certainty which are 
indispensable to commercial success by any revenue 
which could be expected from the traffic alone, and 
that without a government subsidy of a considerable 
amount such lines of steamers, although they might 
be started, could not be permanently maintained.” 

He then proceeds to show, up to 1851, the com- 
mercially non-success of transatlantic steamers that 
were not subsidized, and adds : 

“Thus it appears, in fine, that after a lapse of nearly 
fourteen years, notwithstanding the great improve- 
ments in steam navigation, the project advanced at 
Bristol, and there pronounced by me to be com- 
mercially impracticable, signally failed.”—Admiral 
Preble, United Service. 
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Antarctica, 


The time has come when it is possible to state, with 
a considerable degree of accuracy, the physical con- 
ditions of the Antarctic regions, much in the same way 
as constructive geography assigned an extensive pla- 
teau to the center of Africa, before the genius of Stan- 
ley Africanus outlined for the world the Congo basin 
with its million square miles. The adventurous voy 
ages of Cook, Palmer, Bellinghausen, Weddell, Bal- 
leny, D’Urville, and especially of Wilkes and Ross, 
definitely determined the location of certain isolated 
points, while the admirably planned and skillfully con- 
ducted cruise of the Challenger resulted iu such a 
wealth of physical observations that Carpenter and 
Murray have been able toread the riddle of Antarctica, 
as Murray terms the southern continent. 

Searcely an attentive physicist doubts that this land, 
of quite continental area and inconsiderable average 
elevation, is covered by an eternal yet ever-changing 
ice sheet that swallows up all but its highest peaks. 
Formed from successive snowfalls of centuries, the ice 
cap moves, in the line of least resistance, seaward, 
through the interactions of various forces,of which that 
arising from changes of temperature seems most potent. 
Its outward march into the ocean, unwasted by the 
freezing temperature of the sea water, presents a tower- 
ing perpendicular front of from 1,000 to 2,000 feet thick, 
which plows the ocean bed until, through flotation in 
deep water, disruption occurs, and a floeberg is born. 
The unvarying temperature of the Antarctic sea, from 
surface to bottom, proves that no stratum of colder 
water exists poleward, and the thickness of the ice 
barrier proclaims a continental or eatensive land area, 
on which only such unparalleled ice sheets could have 
been formed. The most marveious aspects of these 
desolate regions are the active volcanoes, which rear 
their glowing cones, and pour forth their showers of 





ceorim, and rivers of molten lava, to the south of both 
Pat und New Zealand, on opposite sides of the 
arctk 
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taceans, that the ‘Chatlenger rs 
burst from repletion, while fish ‘and seal, whale aiuu 
penguin, abound. On its desolate shore, for a few 
weeks each year, the nesting sea bird finds perfect soli- 
tude—the only absolute solitude on the wide earth— 
that means safety to its broods. Here notice a mani- 
festation of universal law, that the ceaseless, silent 
and seemingly feeble forces of nature, which créate 
aod maintain the ice cap, are more potent than the 
terrible, intermittent and seemingly irresistible forces, 
asseenin the voleanoes. And thas it is that the eternal 
ice sheet, which grinds forever its continental rocks— 
granite, diorite and quartz—reflects definitely back, 
through Jong months of polar night, the upshooting 
pillars of fire from numberless voleanves that dot the 
land of Antarctica.—Gen. A. W. Greely, in the Cosmo- 
politan. 


Ww i 


Se 6-<- > 


Hon. Cuauncey Depew, President of the New York 
Central Railroad, says that 90 per cent of the defaica- 
tions and thefts and ruin of youth among people who 
are employed in places of trust are due directly to 
gambling. “‘I have seen in my vast employment so 
much misery from the head of the family neglecting 
its support and squandering his earnings in the lottery 
or the policy shop, and promising young men led astray 
in asmall way, and finally becoming fugitives or landing 
in the criminal dock. that I have come to believe that 
the community which licenses and tolerates public 
gambling cannot have prosperity in business, religion 
in its churches, or morality among its people.” 








There can be no doubt that there exists a most 








* Museum of Science and Arts, vol. x., 1856. 


* London Times, August 27, 1887 
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THE EIGHTH AVENUE PLAZA AT THE ENTRANCE 
TO CENTRAL PARK. 

Some weeks ago we presented our readers with a 
characteristic scene on lower Broadway, in this city. 
it was a reproduction of a photograph taken during a 
fire, and showed the great thoroughfare with the traffic 
in part suspended, while the fire engines were station- 
ed onit. We now show another view in New York. 
The reader must transport himself some four miles to 
the north and west of the former place, to the plaza 
at the corner of 8th Avenue and 59th Street. Here 
the southwestern entrance of Central Park is situated ; 
from the plaza the continuation of 8th Avenue, Cen- 
tral Park West as it is called, extends tothe Harlem 
River, while to its west the Boulevard opens, and ex- 

tends in an irregular course to the north. 

In the foreground of the cut is seen the rostral 
column erected by the Italian residents of the United 
States in honor of Columbus. The beautiful granite 
colamn, with projecting bows of galleys and anchors 
to mark it as a naval trophy, has on its base bronze re- 
liefs of the scenes of Columbus’ life. Above one of the 
bronzes is a marble group of a winged youth or genius 
with a globe, symbolizing the discoverer’s faith in his 
work, while the noble figure cut from Carrara marble, 
and representing the great discoverer, overlooks from 
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the architect has departed from the old brown stone 
front of the packing box type, and has produced street 
after street of really beautiful and picturesque city 
dwellings. In this district, to the west of the Boulevard, 
is Riverside Drive, winding along the banks of the 
Hudson River many feet above its waters. To its east, 
far uptown, is beautiful Morningside Park, overlooking 
the plains of Harlem. These are among the most 
picturesque features of the city. On the bigh ground 
to the east of the Boulevard, above 110th Street, and 
between the Boulevard and Morningside Park, is the 
site for the new Columbia College and other institu- 
tions, and for the new Episcopalian cathedral. 

It is the gateway to this characteristic region that is 
guarded by the beautiful Columbus monument erected 
on oceasion of the quadri-centennial of the discovery of 
America. 





—_—— +0 
Laboratory and Science Notes. 

Drying Mercury.—When mercury has been used in 
physical experiments or in gas analysis, it often be- 
comes dirty and wet. If it becomes contaminated with 
zinc or lead, prolonged treatment with dilute nitric acid 
may be required to purify it. Washing with water 
has to be resorted to in such cases as these to remove 





all soluble impurities. Often in experimental work it 
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phite is a well-known basis for a silver-plating bath- 
The hypo bath of the photographer after it has been 
used for fixing will act as a plating bath. It is enongh 
to put into it the article to be plated with a bit of zine 
resting on it, when a coating of silver will soon make 
its appearance. Medals and coins can be quite pret- 
tily plated in this way. Where wire tongs are used 
for handling negatives, the ends of the tongs will often 
become quite thickly plated by their repeated immer- 
sions in the liquid in the hypo. tray. 

The Convertibility of the Dynamo.—Electric fans, 
such as are constructed for use on the direct current, 
may be made to give a very simple illustration of the 
intra-convertibility of the dynamo and motor. If the 
fan is placed in a window through which a strong 
draught of air passes, the fan will act as a windmill and 
will rapidly rotate. If a galvanometer is connected to 
the ends of the wires, quite a difference of potential 
will be observed. On connecting the same wires to 
a source of current, the apparatus again becomes 9 
motor. 


a. 
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History of the Locomotive Whistle. 
Messrs. R. Stephenson & Co., in August, 1832, 


commenced the construction of two locomotives for 
the Leicester and Swannington Railway Company ; 





THE EIGHTH AVENUE PLAZA AT THE ENTRANCE TO CENTRAL PARK. 


its summit the metropolis of the land which he 
found, 

The view shown is that of one looking uptown to 
the north and west. On the right appears Central 
Park, the city’s great pleasure ground, a region which 
is within the memory of many New Yorkers as a dis- 
mal wilderness of rocks and shanties; but which now 
is one of the most beautiful of pleasure grounds, and | 
what is wore to the purpose, one which is thoroughly | 
utilized by the citizens. Along the Park runs the con- | 
tinuation of Eighth Avenue or Central Park West, 
from whose westeru side many stately buildings look 
down upon the foliage and lawns of the great pleasure 
ground. Running a little more to the west, in a slight 
diagonal from Central Park, is seen the Boulevard, the 
successor of the oid Bloomingdale Road. Thisimpressive 
street is very wide, providing two parallel roads. Much 
of its surface is now paved with asphalt, and through its 
center runs a series of grass plats, with a double row of | 





gets wet with pure water. The drying of mercary in 
such cases is quite troublesome, unless time can be 
given to it. Where time is at the experimenter’s dis- 
posal, the use of porous battery cups is highly to be 
recommended. The wet mercury is poured into one of 
these and is shaken about a little and left standing. 
The porous cup absorbs the water by capillarity, and it 
evaporates. Ina few hours the mercury is perfectly 
dry. Ifno porous cup is at hand, the wet mercury 
may be poured into a tumbler and one or two pieces 
of thick blotting paper are thrust down between the 
mercury and the glass, so that several inches project 
above its surface. These act as described, absorbing 
by capillarity the water. This evaporates from the 
paper above the mercury. The meniscus of the metal 
tends to cause the water to settle down against the 
sides of the porous cup or against the paper, when it is 
at once absorbed. 

Caps for Acid Bottles.—When strong acids or liquid 


elms therein. Along the sides are two other rows of elms, | chemicals are carried about in glass-stoppered reagent 
the four series of trees shading and marking the course | bottles, there is constant danger of the stoppers coning 


of a pictaresque and unique roadway. 
one of the most beautifal residential portions of the 
city, a region comprising the Riverside Drive and the 
streets contiguous to it 


most varied and picturesque arrays of dwelling houses 
that have ever been erected in New York. In this region 


It runs through | out, and of the contents escaping. For such bottles 


India rubber finger caps, such as are sold in the rubber 
stores, form admirable covers. These are sprung on 


Many of the streets are paved | over the stoppers and flange of the neck. They not 
with asphalt, and they are characterized by one of the | 


only seeure the stoppers from coming out, but even 
if a stopper loosens or leaks, nothing can escape. 
Hypo. Slops for Silver Plating.—Sodium hyposul- 





these had cylinders 14 inches in diameter, 18 inches 
stroke, and four coupled wheels of 4 feet 6 inches 
diameter. The wheel base was 4 feet 9 inches and 
the total length of the frame 17 feet. The first 
of these engines was named Samson, the second 
Goliath. 

One of the first events in the history of the Samson 
was that it ran into a horse and cart crossing the line 
at Thornton, the cart being loaded with butter and 
eggs for the Leicester market. The engine driver had 
but the usual “ horn,” and could not attract atten- 
tion. Mr. Ashlen Bagster, the manager of the railway, 
went the same day to Alton Grange to report the cir- 
cumstance to Mr. George Stephenson, who was one of 
the directors and the largest shareholder. After va- 
rious ideas had been considered, Mr. Bagster remarked: 
“Is it not possible to have a whistle fitted on the en- 
gine which steam can blow?” George Stephenson re- 
plied: “A very good thought. Go and have one 
made ;” and such an appliance was at once constructed 
by a local musical instrument maker. It was put on 
in ten days, and tried in the presence of the board of 
directors, who ordered other trumpets to be made for 
the other engines which the company possessed. The 
accident at Thornton was, therefore, the origin of the 
steam whistle ; and the bell whistle, as we now have 
it, is simply an improvement upon .the steam 
trumpet. 
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THE TORPEDO BOAT DESTROYER FERRET. 

The third of the large fleet of torpedo boat de- 
stroyers built for the British government has just com- 
pleted her official trials, and the builders, Messrs. 
Laird, of Birkenhead, have to be congratulated on a 
highly successful issue. 

The Ferret is 194 feet long between perpendiculars, 
with 19 feet 8 inches beam, the ratio being, therefore, 
about 1 to 10, and at a draught of 5 feet the displace- 
ment is 220 tons. The 
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of any kind occurred in the machinery, The speed for 
the six rans on the measured mile is the highest ever 
yet recorded by any vessel for Her Majesty’s navy on 
the Admiralty official trial, and, seeing that the speed 
of the eugines was only 361 revolutions per minute, 
there seems no likelihood of there being any difficulty 
in maintaining this at future times when the vessel is 
in commission. 

We are indebted to Engineering for the foregoing 





companying illustration, for which we are indebted to 
the Illustrirte Zeitung. There were performances by 
specially fine gymnasts, and contests of various kinds, 
including a game of football. On the last afternoon 
the prizes were distributed, bringiug the festival to a 
happy close. 


_ 


Death from Acid Fumes. 


o_o. 








The Druggists’ Circular tells of a gentleman of this 
city who lost his life 
soine weeks since by a 





hull is divided into 
twelve main compart- 
ments by water-tight 
bulkheads, and a water- 
tight lower deck is built 
forward of the machin- 
ery space, below which 
there are eight separate 
water-tight magazines 
and storerooms, and a 
water-tight flat is fitted 
aft of the machinery 
space. Abaft the ma- 
chinery 40 feet is devot- 
ed to the wardroom and 
cabins where the offi- 
cers are berthed, and 
the crew is accommo- 
dated forward. The 
bunker capacity is 70 
tons. The armament 
“onsists of one 12 pound- 
er and three 6 pounder quick-firing guns, one pair of 
torpedo tubes on the deck, and one tube in the bow. 
She carries the new 18 inch torpedoes. 

The engines are of Messrs. Laird’s fast ranning tri- 
compound type, the cylinders being 19 inches, 29 
inches and 43 inches in diameter by 18 inch stroke, 
and it is worthy of notice that all parts of the engines 
are accessible when working at full speed, as Messrs. 
Laird have been able to arrange a good passage at the 
back of the machinery, which will no doubt be found 
of great advantage compared to the ordinary torpedo 
boat type of engine room. The two circular condensers 
are placed forward of the main engines instead of in the 
wings, which involves an increase in length of engine 
room, but gives a wider platform between the engines 
and a good passage all round, as indicated. 

The average speed of six runs on the measured mile 
was 27612 knots per hour. Mean indicated horse | 
power, 4,507. = 9 

When considéring the design of the boat, it became 
necessary to adopt the water tube type of boiler on ac- 
count of the saving of weight whieh it admits of as 
compared with the locomotive or any other type, and, 
after careful consideration, 
Messrs. Laird decided to 
adopt the Normand type, 
which has been proved 
in the numerous torpedo 
boats built by Messrs. Nor- 
mand at Havre to give ex- 
cellent results. The Fer- 
ret’s performance has fully 

.justified the selection, no 
difficulty being experi- 
enced throughout the three 
hours’ trial in maintaining 
the steam at the intended 
pressure. There was no 
indication of priming, 
either on the official or 
any of the preliminary 
trials, and, therefore, one 
of the principal difficulties 
of the water tube type has 
been overcome. 

The official trial took 
place on the measured 
mile at Skelmorlie, on the 
Clyde, on the 10th of July, 
in the presence of Mr. 
Deadman and Mr. Pledge, 
representing the Con- 
structor’s Department of 
the Admiralty, and Mr. 
Ellis, the engineer-in-chief, 
and Mr. Hobbs, of Devon- 
port Dockyard. The build- 
ers were represented by 
Mr. J. M. Laird and Mr. 
R R. Bevis, Jr. 

The three hours’ trial was 
commenced at 10:15 A. M., 
the vessel having on board her full normal weight, the 
coal in bunkers being 26 tons, and the av -rage speed 
for the whole time was found to be 27 | knots with 








361 revolutions, After the run the mous! trial as to 
maneuvering were made—the helm wes pvt from hard 
over to hard over both ways if les ‘har 12 seconds 


each at full speed, and the steering was proved to be 
entirely satisfactory. There*vas « remarkable absence 
of vibration when runnin: at full speed, and no hitch 





by 250 men from Saxony. 
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THE TORPEDO BOAT DESTROYER FERRET. 


particulars, and to the Engineer for our engraving, 
which is from a photograph of the vessel taken when 
going at highest speed. 
ee ee ee 
THE FESTIVAL OF ATHLETES IN BRESLAU. 

Every four or five years there is a review of the dis- 
ciples of Jahn, in the form of a universal German 
“Turnfest,” or festival of athletes. The eighth of 
these festivals was held in Breslau from the 21st to the 
25th of July, and was attended by thousands of ath- 
letes from all parts of Germany and other European 
states, and even from far-off America. About 12,000 
guests marched from the railroad station through the 
richly decorated streets of the Silesian capital. In 
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rather uncommon acci- 
dent. In the prosecu- 
tion of his business he 
occupied a portion of a 
building so constructed 
that to reach a floor 
occupied by another 
tenant it was necessary 
to pass through his pre- 
mises, and this tenant 
used large quantities of 
nitric acid in a manu- 
facturing business in 
which he was engaged. 
While two men were 
carrying a carboy of 
this acid through the 
store of the gentleman 
mentioned it was brok- 
en in front of bis private 
office. As the fumes be- 
‘eame manifest all other persons in the vicinity fled, 
but the gentleman, fearing that fire would result, in- 
sisted on remaining and attempting to prevent farther 
damage. This delay proved fatal. Heinhaled enough 
| of the deadly vapor to induce such extensive injury of 
‘the lungs that he died the next day. 

Had the unfortunate man been more familiar with 
the extreme danger of inhaling the vapor of nitric acid, 
he would doubtless have escaped with his life, but he 

evidently failed to understand or realize the fact that 
its immediate effects are not always its worst ones. 

It is doubtful if even many druggists and cheinists 
are fully aware of the risk involved in the inhalation 
|of this or similar corrosive vapors. When any of the 





the southern part of the city, at the end of the beauti- | liquids from which they may arise happen to be spilled 


ful Kaiser-Wilhelm Street, is a fine square of twenty- 
nine acres, that was given up to athletic sports during 
the festival. On the south side of this square a fine 
hall was erect@d which commanded the whole square. 
It was built entirely of wood, ornamented with towers, 
and the interior was handsomely decorated. The 


windows reminded one of painted church windows, 
but really were only canvas saturated with oil. 


The 





THE FESTIVAL OF ATHLETES, BRESLAU. 


first evening there was a fine reception, and the next 
day a long procession marched through the city. 
Fifteen thousand men took part in this and about 600 
were dressed in fancy costames, thus varying the mo- 
notony which must have prevailed if the procession 


had been composed entirely of the different clubs in 
their gymnastic suits. 


After the procession the ath- 
letic sports began with a club swinging performance 





This is shown in the ac- 


|in appreciable quantity, prompt retirement from the 
|seene is necessary to insure escape from severe if not 
fatal inju 


ry. 


+ 8 + 
Preservation of Wood, 

The wood is impregnated through its pores. under 
any well known process, first with a strong solu- 
tion of calcium bisulphite and then with a corre- 
sponding solution of caus- 
tic lime. A monosulphite 
is formed, which is subse- 
quently oxidized by the’ 
action of the air to calcium 
sulphate, and becomes 
practically part of the lig- 
neous structure.-—A. A. 
Hely, Westminster, Eng. 
Sone 


Sensitizing Canvas, Silk, 
and Paper. 

A mixture of bromide 
and iodide of silver is pre- 
cipitated ata temperature 
of 28° C. in the presence of 
a trace of gelatine, and is 
maintained at that tem- 
perature for an hour or so 
with constant agitation, 
80 as to prevent the pre- 
cipitate from coagulating. 
It may then be washed in 
a centrifugal machine to 
remove the alkaline ni- 
trate, and is finally we!! 
mixed with a cold solution 
of arrowroot which has 
been boiled in water till 
perfectly clear. The fabric 
or paper to be sensitized is 
then coated by means of a 
sponge in the dark room 
and dried, and if the emu!l- 
sion has not been washed 
it is soaked in water for 
an bour and dried again. 
Development takes place 
as for an ordinary gela- 
tino-bromide emulsion. Prints so made lend then- 
selves far more readily to finishing in crayons, oils, or 
water colors than when the fabric has beer coated 
with an emulsion in gelatine, as there is no fear of the 
whole film stripping off thejceanvas. Paper prints made 
with the arrowroot emulsion may also be finished both 
with chalk and the brash, which was impossible before. 
“owing to the impenetrabie nature of the gelatine 
film.”—G. J. Junk, Berlia. 
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The Sea—its Extent and Depth. 
It is hopeless to do more than to briefly sketch the 
amount of our knowledge. 

First, as to the greatest depths known. It is very 
remarkable, and from a geological point of view sig- 
nifieant, that the very deepest parts of the ocean are 
not in or near their centers, but in all cases are very 
near land. 

One hundred and ten miles outside the Kurile Islands, 
which stretch from the nortbern point of Japan to the 
northeast, the deepest sounding has been obtained of 
4,655 fathoma, or 27,990 feet. This appears to be ina 
deep depression, which rans parallel to the Kurile 
Islands and Japan; but its extent is unknown, and 
may be very large. 

Seventy miles north of Porto Rico, in the West 
Indies, is the next deepest cast known—4,561 fathoms, 
or 27,366 feet ; not far inferior to the Pacific depth, but 
here the deep area must be comparatively small, as 
shallower soundings have been made at distances 
sixty miles north and east of it. 

A similar depression has been sounded during the 
last few years west of the great range of fhe Andes, at 
a distance of fifty miles from the coast of Peru, where 
the greatest depth is 4,175 fathoms. 

Other isolated depths of over 4,000 fathoms have been 
sounded in the Pacific. One between the Tonga or 
Friendly Islands of 4,500 fathoms, one of 4,478 fathoms 
near the Ladrones and another of 4,428 fathoms near 
Pylstaart Island, all in the Western Pacific. They 
all require further investigation to determine their 
extent. 

With these few exceptions, the depth of the oceans, 
so far as yet known, nowhere comes up to 4,000 fathoms, 
or four sea miles; but there can be little doubt that 
other similar hollows are vet to be found. 

The sea with the greatest mean depth appears to be 
the vast Pacific, which covers 67 millions of the 188 
tnillions of square miles composing the earth’s surface. 

Of these 188 millions, 137 millions are sea, so that the 
Pacific comprises just one-half of the water of the globe, 
and more than one-third of its whole area. 

The Northern Pacific has been estimated by Mr. 
John Murray to have a mean depth of over 2,500 
fathoms, while the Southern Pacific is credited with a 
little under 2,400 fathoms. These figures are based on 
a number of soundings which cannot be designated 
otherwise than very sparse. 

To give an idea of what remains to be done, I will 
mention that in the eastern part of the Central Pacific 
there isan area of 10,500,000 square miles in which there 
are only seven soundings, while in a long strip crossing 
the whole North Pacific, which has an area of 2,800,000 
square miles, there is no sounding at all. Neverthe- 
less, while the approximate mean depth I am mention- 
ing may be considerably altered as knowledge increases, 
we know enough to say that the Pacific is generally 
deeper than the other oceans. The immensity, both 
in bulk and area, of this great mass of water is difficult 
to realize; but it may assist us when we realize 
that the whole of the land on the globe above water 
level, if shoveled into the Pacific, would only fill one- 
seventh of it. 

The Indian Ocean, with an area of 25,000,000 square 
niles, has a mean depth, according to Mr. Murray, of 
a little over 2,000 fathoms. This also is estimated 








from a very insufficient namber of soundings. 

The Atiantic, by far the best sounded ocean, has an 
area of 31,000,000 square miles, with a mean depth of 
about 2,200 fathoms.—Capt. W. J. L. Wharton, R. N., 
British Association. 

+ <—$$$____ 
Compressed Air at Paris, 

The Parisian company for the supply of compressed 
air has recently erected a new central station elevated 
on the borders of the Seine, by the Quai de la Gare, at 
the point where the river enters Paris. The new sta- 
tion is sitaated under much more favorable conditions 
than the company’s other station in the Rue Fargau, 
and comprises the latest improvements in this class of 





plant and machinery. Although only 8,000 horse! 
power is at present in employment, the works have | 
actually been designed for horse power up to 24,000, | 
and the compressed air conduit and system has been | 
constructed with regard to this development. The 
conduit is made of malleable iron pipe of 500 mm. in- 
ternal diameter, is of about 16,000 meters in length; it 
couples the old system of 300 mm. diameter and of 
16,500 meters length. 

The 24,000 horse power plant will be comprised in 
three similar groups of four engines of 2,000 horse 
power and four batteries of multitubular boilers with 
economizers. The actual working installation, as we 
have mentioned, is of 8,000’ horse power. The boilers 
are of the Babeock & Wiicox type, made by Creusot 
under license frora the Babeock & Wilcox Company. 





m. Two chimneys, of 50m. in heightand 3°14 m. dia- 
meter at the summit, are used for the twenty boilers. 
Each group of five boilers is served by an economizer 
of 58 tubes, constructed by Lemoine d’Allines, which 
sends the warm water through a Schmid water meter. 

The results obtained are most satisfactory. Thus, in 
ordinary working, with crade coal of 15 per cent ash, 
a production of 9°2 kilos. steam per kilo. of coal burnt 
with feed water 72 to 80. c. is obtained. Feed water 
is obtained in the following manner: Each machine 
possesses two feed pumps drawing injection water from 
the Seine and emptied ina single collector, which re- 
ceives equally, by the aid of two small pumps, the 
warm water of condensation from the jackets and 
drain cocks of the cylinders, as also from those of the 
conduit of steam pipes. There are two reservoirs which 
serye to regulate the pressure, Each reservoir serves 
two groups of boilers. From these reservoirs the water 
passes by the meters into the boiler, through the econo- 
mizers; a by-pass permits the feeding of the boilers 
directly without utilizing the economizers. 

The prime motors are triple expansion, vertical, di- 
rect-acting, with three cranks and Corliss valve gear. 

The compressors are of Professor Riedler’s system, 
compounded with three cylinders. The compressing 
cylinders are placed on an extension of the steam cyl- 
inders. Bronze safety valves with India rubber clacks 
are arranged in the domes for the entry and exit of 
air. These safety and bell valves, which open freely 
under the action of difference of pressure and the air, 
are closed mechanically. The compression of air is 
carried on in two stages. Thus, two cylinders out of the 
three are disposed for low pressure, and draw external 
air by openings arranged in the roofing of the engine 
house. This air passes through air tanks, which serve 
as supply conduits, at a pressure of 2°5 kilos. into an 
intermediary reservoir where it is quite cooled, and is 
then drawn by the third cylinder at high pressure, 
where it is finally compressed to6 kilos. This last com- 
pression can be pushed to8 kilos. The normal speed of 
these engines is 60 revolutions per minute, but they are 
able to run up to 72 revolutions in case of necessity. 

The steam distribution is on the Corliss system, with 
disengaging out-of-gear on the smaller cylinders on the 
high pressure, without variation in the point of cut-off 
for the low pressure cylinders. The regulation of the 
cut-off in the high pressure cylinders is obtained by 
hand; independently of this regulation a centrifugal 
regulator prevents all variations of speed above 72 
revolutions, in order to prevent any excessive strain 
falling upon the moving parts. In the case of an ab- 
normal rise in pressure in the stored air, a special 
regulator comes into play when this pressure exceeds 
8 kilos. These two methods of independent regulation 
act on the same cut-off apparatus. 

This machine is furnished with two flywheels on one 
shaft, disposed on either side of the main framing. The 
shafts are arranged in line with one another. The 
whole of the masonry which supports the steam cylin- 
ders, the compressors, the crossheads, etc., is held to- 
gether by cast iron tie rods. Three floors above one 
another, in checkered iron plate, supported by steel 
columns and with railing, with steel steps, run the 
length of the engine room, and give access to the whole 
of the machinery. 

The plant of air pumps, condensers, feed pumps, and 
ejector pumps is well disposed below the ground level 
of the engines in a sump pit, 3°700 m. in depth, quite 
accessible by stairs and well lighted. This pit runs 
the whole length of the engines, leading to two rooms 


-where the injector pumps are placed. Under these 


two rooms four sand and sponge filters haye been put 
in, fed by a counter current, and of whieh any one can 
be put in or out of service, so as to obtain pure water. 
These wells are in communication with the Seine by a 
tunnel which gives the water req) for condensa- 
tion. The main shafts, the conn rods, .ue piston 
rod, and in general all the pieces forming the-engines, 
are of soft steel from Creusot. All the axles, piston 
rings, etc., are in special soft steel, treated by cementa- 
tion and annealed. Dimensions and principal data of 
the engines: 


Normal power of each engine............... .s+e.++-+. 2,000 h. p. 
Number of revolutions per-minute................ 240.0 6 
Pressure of compressed aif) ............000-cececceceeee 8 kilos. 
Pressure of steam in boiler.................sceceeeesees 12 kilos. 
Diameter of steam cylinders, high pressure. ............. 09 m. 
a - a middie pressure............ 14m. 
“ bas “ low pressure............+.. 20 m. 
« e compressors low preseure............ lim. 
“ e “ high pressure............. 0-78 m. 
Common travel of all pistons os cccoccons + 14m. 
Wbatnster CF GWRGT, «00 00 cccccccccccccocsecsbbeansces 55 m. 
* RED: 00+ <ccndescsecgepheuendcankee 08 m. 
Bane SE GI. Avccccece wecccteumecedocsesedoecdd 0S m. 
Diameter of intermediary reservoir. ...................+ 16m. 
Total lemgtle Of GBMRG.. 20 cpocces ce: cecccscececercsesses 68 m. 


The total weight of the four engines is 1,800,000 kilos. 


They are twenty in number, divided into four groups|The large steam cylinders weigh each 30,000 kilos. 
of five boilers. The boilers are registered for a pressure | These engines have very marked economy. As a rule, 
they consume 07 kilo. of coal per I. H. P. In trials 
they have consumed only 586grms. This figure, which 
may perhaps sppear exaggerated as a minimum, is due 
not only to the good and perfeet workmanship of the 
engines, but also to the methodical and carefully ad- 


of 12 kilos. per square cm., but will normally be worked 
at 10 kilos. The heating surface of each boiler is 220°64 
square meters. The principal dimensions are : Number 
of tubes per boiler, 108; length of tubes, 5°400 m.; dia- 
meter of tubes, 0100 m.; heating surface of tubes, 2°182 
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justed boiler plant, economizers, feed, and utilization 
of waste water. 

The cooling of the air is effected by means of inject- 
ing water into the compressing cylinders, and into the 
intermediary reservoir. This water is retained, as also 
the air, in two large horizontal reservoirs of steel plate 
placed one above the other, and having 2 m. diameter 
and 9m.in length. The higher reservoir carries a 
tubulure for air entrance, a connection for air with the 
lower one, and a small connection placed at the lower 
part to act as a drain cock. The lower reservoir 
carries two tubulures for air exit and a pocket from 
which flows the injector water, which, as a result of 
the air pressure, is lifted into a reservoir placed outside 
the works, and for this the water runs by a conduit 
communicating with the aspirating part of the feed 
pumps and the donkey engines. The injector pumps 
constructed by the firm of Onillacq & Co., of Anzin, 
have differential bell valves controlled automatically 
by the system of Professor Riedler. They are worked 
by two compound machines having each the following 
dimensions: Diameter of little cylinder, 0 375 m.; large 
cylinder, 0°55 m.; common travel of two pistons, 0600 
m.; initial pressure of small cylinder, 7 kilos. These 
machines are provided with variable cut-off by the 
regulator for the small cylinder and fixed cut-off by 
simple adjustment of the slide valve for the larger one. 
No steam jacket is provided for the smal! cylinder, but 
a jacket is provided for the larger one to act as a reser- 
voir for the vapor escaping from thesmall cylinder and 
to warm it up at the same time. 

The regulator enables one to aiter the velocity and 
regulation from 50 to 80 revolutions per minute by the 
simple adjustment of a counterweight along a scale. 
Below 50 revolutions the velocity is regulated by acting 
by hand upon the steam valve. These machines are 
furnished with a condenser. The differential pumps 
are of the following dimensions : 
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They can draw easily from 5 m. depth, and give out 
at 50 m. mean height, and exceptionally to a hundred. 
The output of each pump is 100 liters persecond. The 
masonry work and buildings, constructed by Joseph 
Leclaire, of Paris, have dimensions corresponding to 
the engine and the boiler which they cover. The en- 
gine room has 70 m. length, 16 breadth, and 23°! high 
to the tie rods of the roof, the machines having a total 
height of 12°12 m. above the ground. There has been 
erected an overhead crane of 40,000 kilos., worked by 
compressed air, which has been used to lift all the ma- 
chinery and the large reservoirs. 

The boiler house is divided into three rooms, the first 
having a breadth of 113 m. and 1036 m. high; the 
second, which serves as the coal store, 8 wm. broad by 13°5 
height; and the third, 16°05 m. breadth and 10 36 high. 
At the end of these last buildings there has been erected 
a mechanics’ shop, a boiler shop, a grease store, a repair 
shop, and a room for dynamos driven by motors for 
the general lighting of the station. All the inclosures in- 
terior of these buildings are only one brick thick, 0°055 
m. in breadth. The tubing for steam, compressed air, 
exhaust, feed water, and injectors has been carefully 
arranged, and would entail too long a description for 
us to attemptto give here. It has been constructed by 
the firm of Bonnet Spazin, of Lyons; the machines, 
compressors, and boilers have been provided by Creu- 
sot. The general design and plans have been due to 
M. Joseph Leclaire, of Paris, and the buildings from 
the offices of Montreuil sans Bois.—Industries. 
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How to Cool a Cellar, 

A great mistake is sometimes made in ventilating 
vellars and milk houses. The object of ventilation is to 
keep the cellars cool and dry; but this object often fails 
of being accomplished by a common mistake, and in- 
stead the cellar is made both warm and damp. A cool 
place should never be ventilated, unless the air admit- 
ted is cooler than the air within, or is at least as cool 
as that, or a very little warmer. The warmer the air, 
the more moisture it holdsinsuspension. Necessarily, 
the cooler the air, the more this moisture is condensed 
and precipitated. When a cool cellar is aired on a 
warm day, the ev air being in motion appears 
cool, butas it fills the cellar, the cooler air with which it 
becomes mixed chills it, the moisture is condensed, and 
dew is deposited on the cold walls and may often be 
seen running down them in streams. Then the cellar 
is damp and soon becomes mouldy. Toavoid this the 
windows should only be opened at might, and late—the 
last thing before retiring. There is no need to fear 
that the p‘zht air is unhealthful—it is as pure as the 
air of midday, and is really drier. The cool air enters 
the apartment during the night, and circulates through 
it. The windows should be closed before sunrise in 
the morning, and kept closed and shaded through the 
day. If the air of the cellar is damp, it may be 
thoroughly dried by placing in it a peck of fresh lime 
in an open box, and the National Builder adds, a peck 
of lime wil) absorb about seven pounds, or more than 
three quarts, of water, and in this way a cellar or milk 
house may soon be dried, even in the hottest weather. 
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“How to Make the Most of Life.” 

The Grindelwald Conference held this year was 
marked by a new feature. In addition to the religious 
discussion which had previously taken place, there 
was opened on August 13a literary and scientific de- 
partment, the debates in which were to continue at 
intervals for amonth. The introductory address in 
this section was given by a member of our own profes- 
sion, Sir Benjamin Ward Richardson, with after ad- 
dresses delivered by Sir Robert Ball, Mr. Whymper, 
Mr. Carus Wilson, Mr. Edmund Gosse, and several 
others. 

The title of the introductory address was, “How 
to Make the Most of Life,” the lecturer dealing 
naturally with the physical side of the question in the 
first place. He set forth by stating that, according to 
his views, that man or woman who trained himself or 
herself in the best bodily and mental health made the 
best of life. He considered the bodily welfare first, 
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SPEAKING WATCHES, 

To get up anything new in the way of watches 
seems difficult. The precision of the present con- 
struction leaves little margin to progress, and the 
indications that it has been possible to give these 
small instruments are so numerous and interfere so 
little with the perfect running of them that we wight 
consider perfection as having been nearly reached in 
watchmaking. 

Mr. Sivan, a French watchmaker, established at 
Geneva, has, nevertheless, succeeded in stepping 
outside of the beaten track in devising a chronome- 
ter that speaks the hours, instead of striking them, 
through an ingenious application of the phonograph. 

The ordinary repeating watch carries a detent 
through which it is possible to free a small movement 
that actuates little hammers which strike spring bells. 
It isthus possible to strike the hours, quarters and 
even the minutes at will. This bell device, which is 

essentially monotonous, requires, moreover, 
close attention on the part of the owner 
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of the watch, whois obliged to count the 
strokes and to distinguish the intervals be- 
tween the hours, quarters and minutes. 
There are no such inconveniences in the 
Sivan watch. The spring bells are replaced 
by a vulcanized rubber disk provided with 
grooves upon which the hammers bear, 
through a point. The accompanying fig- 
B23 ures will permit of the operation being un- 
S| derstood. 

2 Fig. 1 represents the watch open, with its 
phonographie disk, which is provided with 
48 grooves that correspond to the 12 hours 
and to the 36 quarters traversed by the hand 
in making one revolution of the dial. Fig. 2 
shows the same watch, from which the disk 
has been removed in order to allow the 
mechanism to be seen. This disk is seen 
on the side opposite that carrying the 
grooves. 











Fig. 1—SPEAKING WATCH, WITH ITS PHONOGRAPHIC DISK. 


not because he reckoned it more important in itself, 
but because the health of the mind so !argely depends 
on the health of the body. He then described the 
various conditions leading to good bodily health, and 
showed how a good engine outlived many of its mas- 
ters because they attended to it more carefully than 
they attended to their own bodies; kept it clean, made 
it regular in its work, freed it from obstruction in its 
furnaces, and fed it with proper and simple fuel and 
pure air. 

He then traced the relationship of life to maturity, 
indicating that life should extend five times the period 
of maturity, so that a man taking twenty-one years to 
mature should live to 105 years. Such length of life 
was exceptionally obtained, which showed the possi- 
bility of the occurrence; and why it was not more 
widely obtained inthe human species was due to errors, 
often of the grossest kind, some of which were pointed 
out. In passing to the question of mental health, the 
lecturer dwelt on three subjects—diligence, learning, 
and travel. Diligence he thought a better term than 
work, because it included everything; diligence in 
labor, in play, even in sleep. ‘“ Blest are the diligent 
who can command time, Nature’s clock.” Of learning 
he said that the most important was historical, and 
among the historical the most important was bio- 
graphical. “ Know the life ofa man of any period,” 
he remarked, *‘ and you must then know not only the 
man, but his period also.” The fact was illustrated 
from several instances, but especially from such as 
showed the existence of great men who in their own 
time were practically unknown; men, forinstance, like 
Stephen Grey, who, in the early part of last century, 
carried from the Charterhouse to Faversham the ele- 
mentary parts of our present electrical science in the 
little basket, from the contents of which he laid down 
the first elementary electric telegraph. 

Dealing with travel, Sir Benjamin Richardson treat- 
ed on the marvelous expansion of the mind that came 
from excursions over the world. The famous Dr. 
William Harvey and menof his school made the “grand 
tour” in theirday. They went to Italy, came back, as 
it was said, ** Italianatedc,” and were thought to be re- 
markable scholars. Now men went all over the globe; 
the whole world became their Italy, and they might be 
said to be “ planetated.” This was a mode of learning in 

vhich the » arfaee of the earth became the living map, 

' spoken languages, the living grammars—a mode 

ist extend day by day as the mind yearned for 
nom \. wledge and the power that springs from it. 
He siw no end to a line of learning by travel now 
vigureted, and he suggested ds the next step that 
‘.iversity ships shoukd be manned, not with guns and 
n, but with professors, laboratories, observa- 
ores, libraries, and in which voyages of research 
made by ill classes round the world, Eng- 
_— of the seas, leading the advance.— 
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When the detent is pressed, the rubber 
disk begins to revolve, the point that fol- 
lows its sinuosities vibrates, and the vibra- 
tions are manifested by such expressions as 
“Tt is eight o’clock,” “It is half-past twelve,” ete. 
The grooves, in fact, are the exact reproduction, upon 
a plane, of the helicoidal groove produced by a human 
voice upon a phonograph cylinder. 

Naturally, watches are not the sole pieces of wheel- 
work: to which this ingenious system is applicable. All 
clocks may be provided with it, and, for the moment, 
Mr. Sivan is already constructing alarm clocks which, 
instead of thestrident and ear-piercing bell that every 
one is acquainted with, have speaking disks. One 
can thus have himself awakened by the crowing of the 
cock, or by the vigorous accents of a well known 
voice. The inventor is constructing some alarms 
which, with a disk of 6 or 7 centimeters, cry 
out to you from one room to another, 
through closed doors, such phrases as “ Get 
up !” **Come, wake up !” loudly enough and 
long enough to snatch you from the arms 
of Morpheus. 

In addition to the difficulty resulting from 
the disproportion between the smallness of 
the grooves and the force that is necessary 
to give the sound, Mr. Sivan has had sev- 
eral others to surmount. it was necessary, 
in the first place, to introduce the system 
into a watch case without exaggerating 
the latter’s dimensions, and afterward to 
find a plastic, although resistant, material 
for the disks. These obstacles have been 
happily surmounted. Mr. Sivan’s watches 
resemble the ordinary repeaters ; and their 
disks, despite the pressure of the point, are 
capable of speaking several thousand times 
without showing any appreciable wear. 

Further, by retouching the phonographic 
grooves, suppressing some of them, and 
exaggerating others, the inventor has suc- 
ceeded in giving the words pronounced 
the peculiar accent characteristic of sach 
or such a locality. Amateurs who may not be con- 
tent with ordinary disks will thus be able to order 
others thdt will be true family souvenirs. There is 
no limit to the variety of the combinations of which 
the realization becomes possible with this system. 

There is one thing, however, that it will be neces- 
sary to see to, and that is, that in houses that possess 
several speaking watches or clocks, the latter shall run 
in perfect unison. Otherwise their disputes, sources 
of pernicious examples, might chanee to disturb the 
tranquillity of serious households and cause steady 
people to lose their reckoning. But the precision of 
the apparatus easily permits of avoiding such an incon- 
venience.—La Nature. 
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CHICAGOANS per capita are not as well policed as 
Londoners, the police in Chicago numbe’\« only 
2,726 for 1,600,000 people against London’s | .#14 for 
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Gas Motor Cars. 

The gas motor cars on the Croydon tramways are 
(says a correspondent of the Glasgow Herald) work- 
ing satisfactorily, the cost being about 25 cubic feet 
of gas percar mile. They carry 28 passengers, and 
go on routes with gradients of 1 in 28, with short 
lengths of 1in 16. This cost is against 84¢d. per mile 
for fodder and bedding of horses, so that in future 
this type of motor must be ranked in competition,with 
electric and cable haulage. Indeed, from official returns 
of the German tramways just out, the results of the 
gas motor cars are shown to be very formidable. The 
cost of a car weighing 74¢ tons empty, to carry 29 per- 
sons, and fitted with two 7 horse power gas engines, is 
£900, and the gas consumption, with i0 to 12 per 
sons on board, ‘is from 34°7 to 37 cubic feet per car 
mile. The engines are under the seats, and are ar- 
ranged to work at three rates of speed, the maximum 
being 240 revolutions. As to cost of construction, five 
miles with cars running every five minutes, requiring 
20 cars, and working 14 hours per day, is put at £1,040 
per wile, including everything ; while in Germany the 
cost for an electric tramway is £7,648 per mile, and for 
a horse tramway £5.686. The working expenses with 
gas at 3s. 5d. per 1,000 cubic feet are about 3d. per car 
mile, with 1 horse cars of 444 tons weight, carrying 
22 persons; and with a 10 horse power gas motor the 
cost is 4°25d. to 5'4d. per car mile. For electric tram- 
ways the cost in Germany has been found to be 386d. 
per car mile. The conclusion arrived at is that, with 
similar traffic conditions, a gas tram might be ex- 
pected to give a return of 614 per cent on the capi- 
tal invested, while an electric tram would barely cover 


cost of working. 
- om + Oe oe 
Acids of Beeswax. 





T. Marie describes a method for the extraction of 
the free acids in beeswax, which gives good results if 
it is applied to mixtures of acids, so long as bodies be- 
longing to other organic series are absent. Beeswax, 
when treated by boiling alcohol, vields to this solvent 
not only the free acids present, but also hydrocarbons, 
oleic compounds, coloring matters, and myricin, which 
are difficult to separate properly. The method adopted 
for obtaining the acids free from these other sub- 
stances is as follows: After the wax bas been treated 
by the boiling alcohol, the greater part of the latter is 
subsequently distilled. The cooled and crystalline 
residue is then squeezed to separate oleic compounds 
and coloring matters, after which the solid cake is 
melted, washed repeatedly with boiling water, and 
further decolorized by charcoal and filtration through 
paper. 

The slightly yellow mass thus obtained melts at 
70°. This, after being heated with potash and lime, 
is cooled, powdered, and mixed with a large quantity 
of water, which is then heated to ebullition. Dilute 
hydrochloric acid is then added to neutralize the 











Fig. 2—SPEAKING WATCH, WITH THE DISK REMOVED, IN 


ORDER TO SHOW THE INTERNAL MECHANISM. 


alkali, and the free acids of the wax combine with the 
soluble calcium salts in the mixture to form insoluble 
compounds, The latter are separated, washed, and 
dried, then treated with boiling aleohol and benzin to 
remove neutral substances, and decomposed. The 
acids thus isolated, after crystallization from alcohol, 
which removes a small quantity of palmitic acid 
formed from the myricin, melt at 79°-80°. By further 
treatment with methylic alcohol cerotic acid is dis- 
solved out, and on crystallizing is found to melt at 
76°, the melting point being raised to 77°56’ after a single 
crystallization from ethylic alcohol. The residue melts 
at 78°, and contains melissic acid, described as identical 
with that extracted from carnauba wax by Story-Mas- 
kelyne and Pieverling. Crude cerotic acid is said to 
contain from 30 to 40 per cent of analogous acids, and 
Marie announces his intention of farther studying the 
pure compound and its derivatives.—Comp. Rend., 
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Thin Films of Gold, 

One of the interesting exhibits made at the recent 
eonversazione of the Royal Society, held June 18, 1894, 
was that of Mr. J. W. Swan, F.R.S., who presented a 
number of specimens of leaves of gold of extreme 
thinness, which had been prepared by the process of 
electro-deposition. From a brief notice of the exhibit, 
published in London Nature, it appears that it repre- 
sented an attempt by Mr. Swan to produce gold leaf 
by electro-chemical, instead of mechanical means. 
* The leaves were prepared by depositing a thin film of 
gold on a highly polished and extremely thin electro- 
copper deposit. The copper was then dissolved by 
perehloride of iron, leaving the gold in a very attenu- 
ated condition. The leaves were approximately four- 
millionths of an inch thick, and some of them mounted 
on glass showed the transparency of gold very per- 
fectly when a lighted lamp was looked at through 
them.” 

It will doubtless prove somewhat of a surprise to 
Mr. Swan to learn that identically the same method 
of procedure for the production of films of metal of ex- 
treme tenuity was described and illustrated by Mr. A, 
EK. Outerbridge, Jr., in a lecture delivered before the 
Franklin Institute in 1877, an abstract of which was 


published in the Journal.* At the stated meeting of | 


the Institute held May 16, 1877, the then resident sec- 
retary, the late Mr. J. B. Knight, made reference in 
his monthly report to the thin gold films produced by 
Mr. Outerbridge in the following terms :+ 

Transparent Gold.—In the course of a lecture on 
gold, delivered before the Franklin Institute, on Feb- 
ruary 27 Jast, Mr. A. E. Outerbridge, Jr., of the Assay 
Department of the Mint in this city, gave an account 
of some experiments he had made, with the view of 
ascertaining bow thin a film of gold was necessary to 
produce a fine gold color. 

The plan adopted was as follows: From a sheet of 
copper rolled down to a thickness of 5-1000 of an inch, 
he cut a strip 24¢x4 inches. This strip, containing 20 
square inches of surface, after being carefully cleaned 
and burnished, was weighed on a delicate assay bal- 
ance. Sufficient gold to produce a fine gold color was 
then deposited on it by means of the battery; the strip | 
was then dried without rubbing, and reweighed, and 
found to have gained one-tenth of a grain, thus show- 
ing that one grain of gold can, by this method, be | 
made to cover 200 square inches, as compared to 75| 
square inches by beating. 

By calculation, based on the weight of a cubic inch 
of pure gold, the thickness of the deposited film was 
ascertained to be 1-980400 of an inch, as against 1-367650 | 
for the beaten film. 

An examination under the microscope showed the 
film to be continuous and not deposited in spots, the 
whole surface presenting the appearance of pure gold. 

Not being satisfied, however, with this proof, and 
desiring to examine the film by transmitted light, Mr. 
Outerbridge has since tried several methods for sepa- 
rating the film from the copper, and the following one 
has proved entirely successful. 

The gold plating was removed from one side of the 
copper strip, and by immersing small pieces in weak 
nitrie acid for several days, the copper was entirely 
dissolved, leaving the films of gold intact, floating 
on the surface of the liquid. These were collected on 
strips of glass, to which they adhered on drying, and 
the image of one of them is here projected on the 
screen, by means of the gas microscope. 

You will observe that it is entirely continuous, of 
the characteristic bright green color, and very trans- 
parent, as is shown by placing this slide of diatoms 
behind the film. By changing the position of the in- 
strument, and throwing the image of the film on the 
sereen by means of reflected light, as is here done, you 
will see ite true gold color. 

Mr. Uuterbridge has continued his experiments, and, 
by the same processes, has succeeded in producing 
continuous films, which he determined to be only the 
1-2798000 of an inch in thickness, or 10,584 times thinner 
than an ordinary sheet of printing paper, or 60 times 
less than a single undulation of green light. The 
weight of gold covering 20 square inches is, in this 
case, 35-1000 of a grain; one grain being sufficient to 
cover nearly 4 square feet of copper. 

As you see, the film is perfectly transparent and con- 
tinoous, even in thickness, and presents all the char- 
acteristics of the one shown before. That a portion 
of the image appears darker is due to superposed 

films, the intensity of the green color being propor- 
tioned to the thickness through which the light 

It may be stated, in conclusion, that the mode of 
procedure above described was patented by its author ¢ 
under the title “‘Manufacture of Metallic Leaf.” In 
his patent the Inventor describes, as “a new and im- 
proved method of manufacturing gold leaf, silver leaf 
and other metallic leaf,” the above named method of 
electrical deposition. As suitable mediums to support 





* Vide Jour. Prank. Inst., cili, 284. 
? Vide Jour, Prank. Inst., cili, 369, 
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his films he mentions copper in thin sheets, and paper, 
shellac, wax, etc., made conductive upon the surface 
which is to receive the deposit. 

For removing the deposited film from copper and 
paper, Mr. Outerbridge describes the use of a bath of 
dilute nitric acid, or of perchloride of iron. In the case 
of the shellac, wax, ete., aleohol, benzine, and other 
solvents are referred to. 

While they detract neither from the interest nor 
genuineness of Mr. Swan’s work, these circumstances 
are recalled in justice to Mr. Outerbridge, to whom 
priority undoubtedly is due.—W.,JJour. Fr. Inst. 

 ) 
A First-Class School for Watchmakers and 
Jewelers, 

The Parsons Horological Institute at Peoria, IIll., of 
which Mrs. Lydia Bradley has been the beneficent 
patron, appears to be realizing the solid success which 
its design and scope made so eminently desirable. It 
will be remembered that a full description of the in- 
stitute, with illustrations, was published in the ScrEen- 
TIFIC AMERICAN of July 8, 1893. It was the outgrowth 
of a school for watchmakers originally founded by Mr. 
J.B. Parsons at La Porte, Ind. The school had got- 
beyond its original limited facilities, when Mrs. Lydia 
Bradley, of Peoria, Ill., furnished the means for pro- 
viding a fine building, with all the tools and appli- 
ances necessary, forthe use of any number of deserv- 
ing young men and women who wished to learn the 
trade of watchmaker and jeweler. 

The building, and such machinery and appliances as 
could be turned to the uses of an educational estab- 
lishment, was for many years used by the Peoria 
Watch Company, so that a portion of the instruction 
given is effected by the aid of the tools and appliances 
formerly employed in making watches for the trade. 
The location and the conveniences for enabling 
students to obtain a practical knowledge of the busi- 
ness are all that could be desired, and Mr. Parsons, 
who had previously devoted many years to the pur- 











pose of building up such a school, now finds himself at 
the head of an ideal establishment of this kind, one of 
the leading technological establishments of the world 
in this particular department. 

The object of the institute is not to make money, 
but to turn out competent watchmakers and jewelers, 
and the tuition is, therefore, made very low. Metal 
engraving isan important feature of the school, to- 
gether with the various methods of making and re- 
pairing the many kinds of silverware. A lecture on 


demagnetizing and electricity was recently delivered 


at the institute by Mr. Fred. Purdy, and a course of lec- 
tures by eminent scientists will be delivered the coming 
winter. 
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Diamond Mining im South Africa, 

Kimberley, in Griqualand, is the center of the dia- 
mond traffic of South Africa. Mr. A. G. Phillips, of 
Johannisberg, South Africa, recently called upon us 
and showed us some gravel and clay taken directly 
from the mines of Zelsers, at Delpots Hope, not far from 
Kimberley. The clay contains specimens of quartz, 
chaleedony, onyx, and other varieties of stones and 
conglomerates, and the small diamond crystals are 
found embedded in the deposits, which are apparently 
alluvial deposits carried down in past ages by the 
feeders of the Orange River. In the separating of the 
clays from the pebbles the latter wash out very smooth 
and round and show evidences of having been carried 
long distances before being deposited in their present 
localities. The diamonds themselves further verify 
this hypothesis, as in some cases they are found as,per- 
fect crystals, but more often as fragments. They are 
not alone found, however, in alluvial deposits, as in 
many cases the matrix in which they are embedded is 
voleanie matter that has been forced up in channels or 
pipes from inferior deposits. 

The method of separation is very simple and primi- 
tive, and it would seem that great economy could be 
effected by the introduction of mechanical washers, 
but the negro labor is so cheap that up to the present 
time there has been little advance over the original 
methods first introduced. It would seem that the dis- 
honesty of the negroes would, however, force the mine 
owners to introduce any methods that would lessen 
their opportunities for stealing. The clay as it is taken 
from the mines is simply washed in a series of gauze 
trays, which permit the water and mud to flow away, 
but retain all substances of any considerable size. These 
screens are made of different capacity or grades, and 
the pebbles are therefore separated according to their 
sizes and collected in trays, where they are carefully 
examined. The negroes are very acute and are won- 
derfully alert in discovering the presence of the much- 
sought-for gems. One negro under the present system 
only washes on an average about sixteen cubic feet of 
earth aday. All the cunning of their nature is called 
out in their endeavors to elude their masters and to 
sinuggle gems out of the mines without being detected, 
Every workman as he leaves the mines is subjected to 
the most rigid examination. All his clothes are re- 
moved end the inspectors make a most thorough ex- 
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amination of his person, Their ears, mouth, nose, 








[SEPTEMBER 29, 1894. 





toes, and toe and finger nails are all carefully investi- 
gated, and severe punishment is meted out to any 
one found attempting to steal. 

They are never permitted to pass out of the sight 
of the mine police, and in case they have procured 
permission to leave the precinct of the mines and to 
visit the neighboring towns, they are kept in con- 
finement, and their whole system is subjected to a 
thorough cleansing with purgatives for a period of 
ten days before they are released. In spite of every 
precaution that can be taken, the stealing cannot be 
stopped, and it is claimed that nearly 25 per cent of 
the South African diamonds sold in the market are 
illicit or stolen property. This is so in spite of a police 
system more perfect than is to be found anywhere 
outside of Russia. A complete record is kept of every 
stone mined, and the red tape that has to be gone 
throughin the purchase of a diamond is very strik- 
ing. An intending purchaser in any of the well 
known markets has to make application of the au- 
thorities to purchase certain stones. Written permis- 
sion is then granted him and the transfer is made, then 
the purchaser has to procure a license to carry about 
with him and take out of the country the diamonds in 
question. The license states the number and weight 
of the stones, their color and general appearance, 
where they were mined, whom they were bought 
from, the purchase price, and every detail of the trans- 
action that would tend to identify them. It is ex- 
pedient for any one carrying a gem on his person to 
have his license with him, as he is liable to be stopped 
at any time by a detective or policeman, and if he is sus- 
pected of being an illicit dealer, his person is searched 
and he is required to establish the identity of any 
stones found on his person. His license, of course, will 
accomplish this, but in case he cannot produce it, or 
cannot refer to the public registration, which is always 
made when the license is issued, he is thrown into 
prison and tried as an I. D. B., as the illegal diamond 
buyers are called. There are a large number of I. D. 
B.’s, both whites and blacks, now working out long 
sentences at the government penitentiary. The sen- 
tences are very severe, as the colonial government is 
doing allin its power to wipe out the illegal traffic. 
Many of the diamond thieves escape into the neighbor- 
ing provinces, where they cannot be reached by the laws 
in the colonies. The Orange Free State, which is very 
near the diamond district of Griqualand, is a favorite 
refuge for smugglers, and fugitives from justice find 
this the same haven of rest that Canada is to fugitives 
from this country. 

It is no wonder that the blacks try tosteal, although, 
as a rule, their compensation is very meager. It is 
said that the king of one of the leading tribes has a 
half bushel basket full of diamonds that he has exacted 
from the natives of his tribe upon their return to their 
native land. 

He rents out the services of his subjects, and one 
condition of his permission to leave the country is 
that upon their return they must present their chief 
with a diamond or its equivalent in gold. 

The I. D. B.’s, however, are not all so desirous of flee- 
ing the colony, and many of them carry on their trade 
in a manner so cunning and so secret that they feel 
secure from justice, and in some cases, although their 
nefarious traffic may be an open secret, they have 
amassed fortunes which they are permitted to enjoy, 
owing to the fact that there is no legal proof that can 
be brought against them. One notable instance of 
this is the case of a Jew, who came to Griqualand 
some twelve or fifteen years ago, and who, in some 
mysterious way, has amassed a fortune of nearly a 
million pounds, upon which he is now living in great 
magnificence. He is known to be an I. D. B., but he 
has covered up his transactions with such cleverness 
that the accusations against him are only whispered. 
He has been elected a member of Parliament, and no 
doubt now intends to become a respectable member of 
society. 





A Balloon Struck by Lightning. 

An occurrence partaking of the nature of the Frank- 
lin experiment is reported from Aldershot. A captive 
balloon was held by a wire cable about 200 feet long. 
Suddenly it was struck by lightning, which ignited 
the gas, the balloon falling to earth amid a loud peal 
of thunder. Three of the sappers at the winch below 
were seen rolling on the ground, apparently in intense 
pain. Thisis attributed to their connection to the 
wire cable through the brass handles of the winch. 
One, a bugler, had the inside of his hand rather badly 
burnt, but the worst case of ali showed no external 
signs of injury. The car of the balloon fell without 
doing any damage. On examination it was found 
that all the upper part had been burnt away, though 
the metal valve was almost uninjured. Had any one 
been in the car, even if he bad escaped uninjured 
from the electric shock, he would have had a terrible 
fall. None of the sufferers were very seriously in- 
jared. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

BortER SetTtrine.—Charles V. Kerr, 
Fayetteville, Ark. The setting and furnace of the boiler 
are 60 according to this invention, that the 
flames are carried twice the length of the boiler before 
entering the boiler tabes, the flames impinging upon the 
bottom and sides of the boiler in such a way, through a 
novel arrangement of flues in the masonry, as to produce 
an even heat, and utilize all the heat before the smoke 
epters the stack, thereby giving great efficiency with 
economy of fuel. 

Pume.—Vett 8S. Reed and Daniel Ap- 
gar, Loveland, Col, This isa rotary pump in which the 
casing has a fixed transverse partition from which leads 
a platform, inclines leading downward to the bottom of 
the casing, while a rotatable piston head carries a series 
of pistons arranged to slide through it, and a plate 
spring fixed to the top of the stationary casing is ar- 
ranged over the partition in the circular path of the sev- 
eral pistons, the free end of the spring bearing upon 
them as they pass successively beneath it and drop off 
the platform. The invention constitutes a lift and force 
D mp designed to be very efficient and to utilize the 

wwer to the greatest advantage. 





Railway Appliances, 

DRAWBAR GuIDE.—Heinrich W. F. 

veger, Sandusky, Obio. This is adevice adapted to be 
readily applied on the draw timber of freight cars. It 
has on its inner face a recess for receiving the followers, 

ad flanges to be bolted to the inner face of the drawbar 
timber, an offset extending out from the guide between 
the flanges to engage a recess in the inner face of the 
drawbar timber, and a rib projecting from the offset to 
engage a further recess in the drawbar timber. An es- 
sentially horizontal flange extends outward from the 
guide at the bottom, and beyond the outer face of the 
rib, the fange being adapted to be bolted to the bottom 
surface of the drawbar timber. 

Hanp Car.—Joseph MeMurrin, Sho- 
shone, Idaho. According to this invention, the propel- 
ling mechanism for the car is arranged at its ends, in- 
stead of near the center of the car, to leave a clear space 
in the center in which ballast, rails, etc., may be piled. 
A simple, strong and easily operated driving mechanism 
= provided, pinjons on the axles being turned by gear 
‘heels, actuated through a crank from a driving rod, the 
latter being driven by a hand lever. 





Electrical, 


Arc Lamp.—Harold E. Bradley, New 
Bedford, Mass. In this lamp are a feed rod and tilting 
lever, and main and shunt magnets to tilt the lever and 
operate the feed rod, with a spring plate cut out and a 
relatively stationary plate in its path of travel. The im- 
provement is designed to simplify and cheapen arc 
lamps and improve the feed, while the resistance and 
cut-out automatically short circuit the lamp if the cur- 
rent becomes too strong. The lamp is durable, easily 
piaced in position und designed to give a steady light. 





Agricultural. 


PLtow.—Richard E. Hopkins, Mc- 
Gaheysville, Va. The point may be slid into the share 
of this plow so as to project a considerable distance be- 
yond, or be withdrawn within it, rendering the point as 
long or as short as desired, or it may be so located that 
when thrust outward it will have a downward as well as 
an outward movement, being extended or withdrawn 
while the plow is running. There is also a vertical cutter 
at the forward portion of the share, and a horizontal 
shear cutter at the lower forward side of the wing or 
mold board, the shears or cutters being readily removed 
for sharpening and quickly and easily replaced. 

Potato PLANTER.—Millard F. Myers, 
Greenville, Ohio. This machine is designed to feed 
either large or small seed, depositing it in the hill. A 
horizontally rotating planting disk has a series of ad- 
justable pockets, there being a driving connection be- 
tween the axle and the disk, over which is a hopper con- 
taining the seed. Two operatives are necessary to work 
the machine and place the seed, but the machine is of 
very simple and inexpensive construction and designed 
to be very effective. 

FERTILIZER DisTRIBUTER.—Lewis 
Roat, Milton, Pa. This machine consists of a hopper- 
like body supported on wheels in such way that it may 
be used as a cart when not employed as a fertilizer dis- 
tributer, and there is combined therewith a removable 
pulverizer and spreader composed of a toothed cylinder, 
a detachable shaft having a spline connection with the 
cylinder, a drive shaft connected with the detachable 
shaft, and means which operatively connect the axle and 
drive shaft. . 

Hanp Seep SoweR.—William R. 
Bowen, Clayton, Fla. This is an inexpensive device for 
sowing ordinary garden seeds or for sowing broadcast 
small seeds, fertilizers, insecticides, etc. It consists of a 
cup with a handle and rounded bottom, near the center 
of which is a good-sized opening, while to the bottom 
are journaled two disks—a dropping disk and a broad- 
cast disk. The former has 4 series of openings to per- 
mit the discharge of seed when the disk is adjusted in 
register with the larger opening in the cup bottom, while 


the broad. « k has other adjust yenings for the 
discharg: ed, insecticides, etc. 

Hoi LEANING MaAculy«.— Raphael 
M. and fot I p, Neetly Yes oa, Wash. This 
Machipr ae 2 ef ? fawie «app ing an inclined 
bed with » carryiny a; on to can the dirt, dust, 
leaves, «tr. deposited by the lies h are delivered 
to a carriey & apron from a cl upper end of the 
frame. Mem: sre provided for adjusti: g the bed, which 
is ada od \) clean the apres om it ander side, and the 
Constr..c ions cach that perfectly a. hops may be de- 
livered ap. vy & =D one emt of Gee mechine, 

Wise ella neous. 

Sreivkiee Heap Yor Avromatic 

Furs Sx 1tsovisnens.—jJohn { Ovson, Marietta, Ohio. 








This is a device for systems which become operative 
when the heat rises above a certain temperature. It has 
fusible parts arranged in such a way that they do not di- 
rectly or indirectly affect the sealing of the head, which 
is normaily closed by an automatic valve so*supported 
that the water pressure forces it open when the fusible 
stops are softened. The valve also forms a deflector to 
throw the water evenly around all sides of the sprinkler 
head. 


Boot TrEE.—William J. Yapp, 210 
Sloane Street, London, 8. W., England. This device 
has a toe and heel portion, jointed to which is an inter- 
mediate adjustable thrust rod adapted to act as a toggle 
to apply pressure to the front or toe portion. The action 
of the device applies the pressure in an upward thrust 
against the front of the upper near the instep. This boot 
tree is very light, easily applied and adjusted, and may 
be packed away in small space. 

Box LirrER.—Henry Eddishaw, Phil- 
adelphia, Pa. For handling boxes placed overhead out 
of ordinary reach, this inventor has devised a light and 
easily operated device which may be used instead of a 
ladder, for facilitating the taking down of the box. It 
comprises a supporting pole, on which is a head with up- 
wardly extending arms, a shelf being supported beneath 
the head, and one of the parts being revoluble with re- 
spect to the other. There is a lever mechaniam at the 
lower end of the pole for operating the shelf, which 
slides on the pole, and a pivoted lever for engaging the 
end of the rod projecting from the shelf, so that the box 
may be handled with safety by the device, without fear 
of dropping it. 

WALL PLASTER COMPOSITION.—James 
E. Summers, Clifton Forge, Va This is a composition 
which freezing does not injure and moisture does not 
penetrate. It is made of pulverized lime, cement, plaster 
of Paris, pulverized furnace slag, and other ingredients 
in specified proportions, made of the desired consistency 
with water. As a plaster it can be easily finished with 
one coat, becoming as hard as stone, 


DENTAL PLUGGER.—Augusto A. Nouel, 
Jr., Puerto Cabello, Venezuela. This invention consists 
of a head or stock fitted to elide and having a socket to 
receive the point or tool, a spring-actuated, hammer fen- 
gaging the head and a hand lever lifting thejhammer and 
then releasing it to permit it to suddenly exert its force 
on the head. The construction is simple and the device 
works automatically. 


Copy Book CABINET.—Robert E. Ash- 
brook and Milton H. Ingram, Paducah, Ky. In this 
case or cabinet the books will be kept from warping and 
getting out of shape, the leaves being kept smooth and 
prevented from drawing up. It has a movable shelf 
guided by or carried to or from a stationary shelf by ex- 
terior mechanism, and the case may thus be made to 
take the place of a letter press for ordinary letter copy- 
ing. The framework consists of skeleton sides, between 
which the shelves are arranged in pairs, one shelf of 
each pair being stationary and the other adjustable to or 
from it. 

VEHICLE DOUBLETREE. ~Samuel J. 
McDonald, Gallatin, Mo. According to this invention, 
where the doubletree is pivoted on the draught pole, the 
ends of a curved bar are secured to the doubletree, the 
bar having on its under side spaced ears projecting down 
on opposite sides of the pole, while a forked brace plate 
is secured to the doubletree and to the curved bar. The 
attachment is designed to obviate the tendency of the 
doubletree to rock on its coupling bolt under strain, and 
prevent the elongation of the bolt hole. 

Firta WHEEL.—Samuel K. Paden, 
Petersburg, Ohio. Combined with an axle and wooden 
bolster having recesses or sockets in opposite sides is a 
base plate having pendent, parallel, integral flanges 
which closely embrace the sides of axle and bolster, pen- 
dent tubular bosses fitting in the bolster sockets. The 
mvention is an improvement in that class of fifth wheels 
in which the king bolt or analogous connection is dis- 
pensed with, and plates or disks rigidly attached to the 
axle and bolster are employed, the disks rotating on each 
other and being held together by side clips. 

SasH FAsTENER.—Ferdinand F. Unk- 
rich, Galion, Ohio. The working parts of this device are 
adapted to sound an alarm if tampered with. Itisa 
sash lock‘of simple and inexpensive character, adapted to 
retain the sash at any desired point of sliding adjust- 
ment, affording means of securely locking the sash 
either entirely open, partly open, or completely closed. 


CULINARY VESSEL.—David C. Wood, 
Matamoras, Pa. This is a double-walled vessel, with a 
bottom and side space for water and steam, the cooking 
being effected in the interior compartment. The cover 
has a connection with the side steam space, and is pro- 
vided with a steam exit, and the cover also has a steam 
chamber which covers the entire inner compartment, the 
heat from the steam compartment of the cover contrib- 
uting to the cooking at the top of the articles in the in- 
ner vessel, and the cooking being effected without danger 
of burning. 

RoastER.—Neils H. Jensen, Philadel- 
phia, Pa. This construction is more especially designed 
for roasting coffee beans, cocoa, etc., without requiring a 
large amount of fuel. It comprises a lower furnace and 
an upper spherical roaster having trunnions journaled in 
the furnace door to swing with it, the roaster having a 
covered opening for inserting ‘and removing its contents, 
and an outlet at right angles for shells and impurities, 
there being a flaring or dished shield on the interior of 
the roaster around the outlet opening. 


HEATING Drum. —Henry IL. Grennell, 
Ashland, Wis. This is a drum to be ordinarily inserted 
in the pipe to form a passage for the smoke and 
gases, and a controllable passage for air, to be heated 
thereby and contribute to the heat of a room, the drum 
being readily connected with stoves, furnaces, ete. The 
passage of the smoke and gases through the shell of the 
drum is retarded, that they may give up all their heat to 
the regulated air currents for which channels are pro- 
vided through the drum. 

Box Top.—Lyman Miller, Lexington, 


Ky. This is an improvement readily applicable to show 
cases, packing boxes, etc., and is cheap enough to be 





applied to almost any box or case. It is a top or side of 
such construction that the boxes or cases in which it is 
used may be piled safely one upon the other, and yet 
have the goods in them readily displayed. The im- 
provement comprises a pair of swinging doors, a tight 
joint being formed between them, and the doors being 
closed automatically by a spring attachment. When one 
of the doors is swung open, a stop holds it in open 
position for such time as desired against the tension of 
the spring. 

Loeeine APPARATUS.—Anderson W. 
Brown, Rhinelander, Wis. For drawing logs over icy 
roads this invention provides a sleigh-carrying engine 
and boiler, Mere being on the sleigh transverse shafts 
having sprocket wheel and chain crank connection with 

engine, the shafts operating eccentrics with legs 
whose feet have cutting toes. The latter engage the ice 
in the road to push the apparatus forward, the eccen- 
trics being so set that some of the legs will always be 
pushing, and the apparatus being designed to draw 
heavy loads, and move forward evenly. 


MECHANICAL DouL.—Daniel 8. McEl- 
roy, New York City. Movable legs, arms and head are so 
connected, according to this invention, that by moving 
one of the arms the leg on that side will be moved in the 
same direction, the same movement also causing the 
tarning of the head. The leg and arm of either side are 
connected by a train of gearing, and on the pivot of one 
of the arms and on the neck are engaging bevel wheels, 
the moving of one of the arms causing the legs to move 
in imitation of walking, the head at the same time turn- 
ing from one side to the other. 


DESIGN FOR A WASHBOARD PLATE.— 
James A. W. Sears, Menominee, Mich. In the upper 
side of this plate are parallel transverse ribs and inter- 
vening flat surfaces, the flat under side of the plate hav 
ing rounded grooves opposite the ribs of the upper side. 
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(6241) A, N. J. writes: 1. An empty tin 
can 914 inches long and 44% inches equare, with an open- 
ing 34 inch in diameter at the top, well corked so as to be 
air tight, was sunk in about 70 feet of water. The cork 
was withdrawn while at that depth, and upon puiling 
the can to the surface the can was badly crushed in. 
Can you tell me when the collapse took place, and what 
was the cause thereof ? A. The can probably commenced 
to collapse at a few feet below the surface, as ite square 
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form had but very little resistance to the increasing pres- 
sure as it sank, which at 70 feet would be 30’pounds on 
each square inch of ite sides, The air on the inside had 
no resistance unti) it was compressed by the collapsing 
sides. 2. Will brass stop cocks injure, for photographic 


| purposes, hyposulphite of soda and alum solutions? A. 


Brass stop cocks are not suitable for hyposuiphites. 
The sulphur attacks the brasa. 


(6242) W. G. J. asks: Can rubber be 
mixed with asphalt so as to make it flexible? A. By 
masticating pure raw ‘rubber in benzole, and thinning 
asphalt with the same or with naphtha, the two can be 
mixed by grinding or rubbing, and the benzole, etc., can 
then be distilled off. The mixture may be quite flexible. 
The use of turpentine instead of benzole will make it 
more flexible and sticky. 


(6248) F. F. M. says: Can you give me 
a formula for glycerine of cucumber ¥ 


Bh. Whe GRD Gio cccscccccceccccssccce 1% oz. 
Pommade de concombre .. ......... oo “© 
TROSS WEEEE, . ceccoccececss copececsoocuce 3 fi. oz 
QRPTRIEID, 60.0 vite einddunercecccaseaneses 2 fi. oz. 


Cut up the soap small and dissolve it in about 4 ounces 
of water. Melt the pomade and put it in a hot mortar. 
Gradually add the hot soap solution, stirring until thor- 
oughly mixed, then slowly add the rest of the rose water 
mixed with the glycerine. Keep well stirred until cool, 
then let stand for some hours, stirring occasionally. 
Properly manipulated, a perfect emulsion is obtained. 
When completed it may be perfumed as desired. The 
soap employed should be of good quality. 


(6244) F. A. writes: Referring to query 
6208, in your issue of September 1, 1894, of Screnriric 
AMERICAN : 1. What is the E.M.F. of the sulphate of 
mercury battery described in query as above? A. 
About 144 volts. 2. How does the resistance and capa- 
city for work compare with same size of bichromate of 
potash cell ? A. It is not used for heavy work. 8. Does 
the battery run down on open circett? A. It maintains 
itself very well. 


(6245) A. N. M. asks: 1. What size 
storage battery would be required to ran s 4 horse power 
electric motor 6 hours? A. Allowing 7 square feet of 
positive plate per cell, 40 cells would be required. 2. 
And how many 68 gravity cells would be required to 
charge storage nattery? A. A prohibitive number. The 
minimum would be 100, and 10,000 would be none too 
many. 

(6246) 8. E. G. says: What causes the 
disease on fruit trees calied “ black knot,” also the treat- 
ment for it? A. Answer by the Department of Agricul- 
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ture.—Black knot is caused by a fangue known as Plow- 
rightia morbosa, Spores or secris enter the tissve through 
cracks in the bark, multiply and grow, forming the 
“knots.” Experiments in Massachesetts indicate that 
painting the knots with linseed oi) or kerosene will pre- 
vent further growth. Best and surest way is to cut off 
branches or knots from large branches and paint wound 
with some sort of varnish or put on grafting wax to keep 
out the air 


(6247) J. U. asks: In making the indue- 
leacribed in “ Experimenta) Science," what 
size apark would I get by using No. 30 wire instead of 
No. 8% A. The spark would probably, for the same 
weight of wire, be not over one one-hundredth the origi- 
nal lengvh. 


tion coli 





TO INVENTORS 


An experience of nearly Ofty years, and the jon 
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laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the paient laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad. are invited to write to this ufice for prices 
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PROPOSALS. 


—— ee 


U: 8. ENGINEER OFFICE, ARMY BULLDING, NEW 
BS’ te r 13, 1894.—Sealed proposals for 

On cubre ards, more or less, of materia) 

font Horie River ond Spuyten Duyvil Creek, on line 
of Harlem River Improvement, and for fornishing ma- 
terials and workmanship for constraction of about 5) 
linear feet of E'byck revetment for protection of south side 





of cut sheons man Meadow, will be received here 

until 12 0 yon, October 18, 18%, and then pablicly 

9 ed. vii niormation furnished on application. 
BERT MoGRBEGOR, 24 iseutenant, Hngineers. 


U 8. ENGINEER OFFICE, ARMY 3 BULL DING, NEW 

Septembe: led proposais for 
outden ite channels in Newtown t ‘reek, New Yor®, will 
be received at this office until 12 M., October 1, 1904. and 
then publicly opened. Al! information furnished = 
application to this office. ROBERT MOGREGOR, % 
Lieutonant, Corps of Engineers. 


U. 8. ENGINEER. OFFICE, BURLINGTON, VT. 
Septem , 180.—Sealed proposals in triplicate, 

for dredging in. Ogdensburg Herbor, N. Y., wil 

ceived here until 2 P.M., October 5, 1°04, and then public- 

ly opened. Full i nformation furnished on application 

to, ITH &. LEAC H, Captain Engineers. 


U 8. ENGINEER OFFICE, BURLINGTON, VT., SEP- 
* tember 5, 1804. Sealed proposals in triplica ~] ne 
repairs to ew on Breakwater, Vt., will be receiv 
fae gy & , October 5, 18M, and then eeticly 
a furnished on application to 
shtrrit s. 8. Weac H, Cc aptain Engineers. 





U. 8. ENGINEER OFFIC E BU RLINGTON, VT. SEP 
01.-—-Seaied proposals in - licate. for 
Grodging 4 “Groat Go 5 River, N. ¥., will be received 
here until 2 P.M., October 5, jai, and then publicly 
otrped: Full information furnished on application to 
SMITH 8. LEACH, Captain Engineers. 
U 8. ENGINEERS: OFFICE, BURLINGTON, vr, SEP- 
* tembe Sealed propusals in triplicate tor 
rock excavation *y ‘Otter Creek, V‘t., will be received 
here until 2 P.M., October 5, 1&4, and then publicly 
med. Full ~ h. — furnisbed on application to 
TH 8S. LEACH, Captain Engineers. 


If you want the best Lathe and Drill 


GHUGKS 


BUY 












Gris, * Great- 16 
est Capacity ; 








and Durabil- 
ity, Cheap and Accurate. 
Westcott Chuck Co., Oneida, N. ¥.. U.S. A. 


Ask Fn catalogue in English, French, Spanish - German 
First PRIZE AT COLUMBIAN BXPOSITION, 1998. 


The National 


CHUCK All sizes and styles 
Pat’d evereibiec 
we. Illus. ae = Th 4 8 
Oase since [sk2. dress WHIT- 
LOCK, R. 145, bade ‘ortlandt Bt, Ne "New York 


YOUR PED 
we E outfits OOF Bowe 
Machinery Fou, can success a com- sett - 
with Facto : 
ower, both in quality and preston product, 
feats complete line of such machines 2 
ave stood the test _tweaty yeare. ‘A 
nd ir uve. Address 
HN BARNES co., &£ 
1999 Ruby t St., Rockford, ilis. 


VEGETABL E PARCHMENT.—A VAL- 
uable paper on the properties, uses and manufacture of 
this product. Contained in SCIENTIFIC AMERICAN &UP- 
PLEMENT, No. 945. Price 10 cents, To be had at this 
office and from all newsdenlers. 


























Hie GRADE ONLY. Warranted. o Jontract- 
ors desiring & trustworthy Jack Screw. ad- 
dress RUMSEY & Co., Ltd., Seneca Falls, N.Y. 


Will bay Patent on a desirabl 
Patent Wanted. Will buy Patent on a desirable 


and cash price to PATENT, Box 1688, | Springfield, Mass. 


Write ua. We 

have a Large 

Factory well 

4, equipped with 

genebinary se work both Wood und Iron. 
ur invention chenp. 


Dow" Woon: rd “TRON WwW KS., Louisville, Ky. 


a, Valuable Book 





12,500 Keceipts. 708 Pages. Price $5. 
Bound in Sheep, 86. Hailf-Morocco, $6.50. 

This splendid work contains a careful compiiation of 
the most useful Keceipts and Replies given in the Notes 
and Queries of correspondents as Ly ished In the Scie 
entific American during the past fifty yeare ; together 

with many valuable and important additions. 

Over Twelve Thousand selected RKecoeipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the most ammachensive 
volume of the kind ever placed before the public 

The work may be regarded az the product of the ctud- 
jes and practical experience of the ablest chemists and 
worsens tn all ee of the world; the information given 

of the bighest value. arranged and condensed in 
+ se form convenient for ready use. 


Almost every inawiry that can be thought of. relating 
to formule used in the various enemies indus- 


tries, will here b be found answe: 


Instructions for working many different processes in 
the arts are given. 

Those who are aged | y branch of industry 
probably will find in this book A * that is of practical 
value in their mages na ings. 
me gE h of ind dent bust or 

o7ment, eoiating to ig to the bome manufacture of sam- 
in it hundreds of most excellent 





62” Send for Descriptive Circular 
MUNN & ©O., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 





261 Breadway, New Vork. 








ep 


208 








DWovertisements. 


ORDINARY RATES. 


Inside Page, each insertion. - 74_cents a line 
Back Page, ench insertion. - - $1. a line 

Sm” For some classes of Advertisements, Special and 
Higher rates are required. 


The above are charges per agate line 7 - eta t 
words per line. This notice shows the width of the line, 
and is set in agate type. Mngravings may ver- Jersey City. Chicago. 





Scientific American. 


ROOFING, LIQUID PAINTS, ASBESTOS MANUFACTURES, 
NON-CONDUCTING AND INSULATING MATERIALS, 
87 MAIDEN LANE, NEW YORK. 





tisements at the same rate per ‘ 
mont, as the letter ertisements must 
received at Pa Office as early as Thursday 
morning to appear in the folowing week's issue. 


ress. & 






tAcie PENCHL GO 
io” new YORK 


es FORGED PRODUCT. ——] —— a | we 


Wood Screw The New Eagle Pencil Sha 


rpener. 
Patented May 10, Jaly 19, 1887; Oct. 29, 1880; | ven will find it 4 your Stationer’s or Store son 
Ava. 19, Oct. M1, 880; April 7 12, 1901; one ot cur Sao paced eae ls. Lf your d pon gp he 


pos have i ts. and we will mail sample. 
July 19, 1am. Nel iL oon 71 Franklin Street New YoOr«K. 


AGLE P 
Its Advantages are: 


———e AW FABER 


2. Uniform and wide slot. 
Manufactory Established 1761. 
















8%. Requires the use of but one bit in hard 


wood, 
LEAD PENCILS, COLORED PENCILS, SLATE 
> ee PENCILS, WRITING SLATES. STEEL PENS, GOLD 
& Contzaiised point. PENS, INKS, PENCIL CASES IN SILVER AND IN 


GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS. 


78 Reade Street, - - - New York, N.Y. 
Manufactory Established 1761. 


SAVE %¢ YOUR FUEL 


By using our (stove pipe) RADIATOR. 
It has 120 Cross Tubes where 4966 


6 Superior holding power. 


t. The serew being Celd Ferged. instead 
of Cat, leaves on its entire surface a 
metallic skin 


G2 Send for samples to 


AMERICAN SCREW CO. 


PROVIDENCE, R. 1. | 
HOW TO MAKE TELEPHONES AND | 













Telephone Calis. —Directions for making the latest and . in. of tron get intensely hot, thus 
most improved form of telephone, with perspective and 4 - 

sectional views in which all the parts are shown exactly making ONE stove or furnace do the 
full size. A paper for the benefit of those who are de- work of TWO. Send postal for proofs 
sirous of making telephones rad their own use or for from t 

anie With ® illustrations. Contaimed in Sc: ENTIFIC prominent men. 

AMERICAN SUPPLEMENT. No. @ Price 10 cents. Te introdace our Radiator, the first 


To be bad at this Office and from el! newsdeaiers. 


Computing Figures 
mentally is probably the 
hardest kind of toil Known. 
The Comptometer makes it 
easy, is twice as quick, in- 
sures eccuracy an relieves 
all mental and nervous strain, 


ROCHESTER RADIATOR CO., 
Rochester, N. ¥. 





S WANTED 2, FINE TOOLS weir siop 





Why do ou get ? Loe ot a 
aie haca | Pasa" CALBESLY & CO. 
arn ’ CH CAG o—- 
COMPS orelE FELT & TARRANT MFO CO OM ee ~ 
62-66 himors Gr., Carcaco. STARRETT’ Ss 








IMPROVED SPEED INDICATOR. 


I ag show every revo- 









lution, and with two rows of 
figures,read both right and left 
as the shaft may run. Auxil- 


KODAKS “ 
to $100.00. 















Premo Sagi 
3 ‘ff 
; «3 
2 3 





COMPACT, LICHT, PERFECT IN DETAIL 
We Guarantee Perfect Satisfaction. 


Rochester Optical Co. iociener"s 


Rechester, N. 
9 
© od 

THE NEW KIND OF CAMERA, 

Dilustrated in SCIENTIFIC AMERICAN, March Sist, p. 197 
LICHT PROOF FILM CARTRIOCES. 

NO DARK ROOM REQUIRED. 

Best and plost Practical Camera in be Werte regard- 
ess of price. Prices, 8S to $15. 

we aad for Description, with Sample of Work. 

Boston Camera Mfg. Oo., 382 Tremont St.. Boston. Mass. 





ei 





















The - and most practicz! cameras for hand Price lacy split cap is made to slip over the 
of tripoc use. An illustrated manual, free with $1.90. pointed spindle to use on a center or 
every Kodak, tells how to develop and print the | Withs pointed s' 
pictures. Cap, $1 we Illustrated Catalogue Free. 

. Manufacturer of Fine Tool 
Fastman Kodak Company, L. 8. STARRETT. P.O. Box 1, ATHOL, MASS. 
3 am Lael Rochester, y 
v + We 





VANDUZEN °3e3" PUMP 


THE BEST IM THE WORLD. 
Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 
freezes. Every Pump Guaranteed. 







Co 


THE HARRINGTON & KING 
And 24 Pear! Street, New York. 


STEEL, IRON, COPPER, ZINC, BRASS, TIN, 


ahah dial tres pus 


er 
Tile W Filters, Spark Arresters,Gas and Water 
tee Machines), etc., etc. Standard Perf 


PERFORATING CO., Chicago, 













—10 SIZES. 
200 to 12000 Gsiions per Hour. 
THE VANDUZEN & TIFT CO., 
THE VANDUZ bp 
10? te 108 B. Second M., Cincinnati, 0. 
DISPOSAL OF THE GARBAGE AND 
W aste of Cities.—By W. F. Morse. A statement of what, 
during the last two years, has heen added to our know- 
ledwe on the subject of the disposal of city garbage and 
refuse; with special reference to the disposal by fre of 
the organic waste and garbage of the Chicago Fair. 


Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No 
93%. Price cents. Tu be had at this office and from 


TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. Jt goes into all the States and Territo- 
ries, and is read in al) the principal libraries and reading 
rooms of the world. A business man wants something 
| more than to see bis advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
other paper for the SCIENTIFIC AMERICAN when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a .arger commission from 
the papers having a smal! circulation than is allowed on 
}| the SCIENTIFIC AMERICAN, 

( For rates see top of first column of this page or ad- 
/ dress MUNN & CO., Pablishers, 


361 Broadway. New York. 
= STZ OA, NGI. 
American ! U.8. A. 

Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 








all nowsdenlors. 

















em Sa 


Manufacturers of the Sintz Sta- 
tienary aud Marine Gas and 
Gasoline Engines. Ee ally 

c 


‘or 
Lighting. Runs with manufac- 
Boats and 


| or natural gas — 
Prices within the reach 
~——puaad 


: launches. 
Sean Eiention this paper 








BUY 
TELEPHONES 


That are good—not ‘**cheap shines.” 

J i} | ence in cost is little. We py ty 

4 i t jeasantes our customers ‘against loss by 

T his Com pan y owns Letters- Jur guarantee and instruments are BO aoonb, 
r . WESTERN TELEPHONE CONSTRUCTION CO., 

Patent No 463,569, granted 440 Monadnock Block, CHICAGo. 

~ . . h 

r, to Em j le Ber! iner N ovem- Largest Manufacturers of Telephones in the United States. 

{ ber 17, 1891, for a combined 


Telegraph and Telephone, 

' and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
for a Speaking Tele- 


eee Oe ee 


The differ- 
us and 
suits. 








} |The Bailey Automatic Bicycle Brake 


is as quick in 2 gts as thoaaht it- 
self. So btrusive. 

would never 7 know he had it it were 

not for the instant and effective 

it pty ves him when wanted, B ILE 


. 0O., Wi 8. Canal ea CHICAGO. 
OTICR WITH CAPIT. want Ray idly 
PARTIES SIRs fruceges pag aes 


1892, 


eee 





Bristol's Patent Steel Belt Lacing. 
Tee Satie, eect 
on Sam- 
The Bristol Co. 
READY TO APPLY «=FuisEDvomT =©Waterbury, Conn. 


ICE-HOUSE AND COLD ROOM.—BY 
z G. Hatfield. With directions for construction. Four 
vings. Contained in SCIENTIFIC AMERICAN ris 
PLEMENT, No. 3%. ce 10 cents. To be had at t 
office and from all newsdealers. 











4 to HP. THE Motor of (9" Century 


Can be used any to doan 





of oo Se 
“opener tar keaiest Ohi. 


Ecowomt, Rexsammsrr, 




















Scientific Rook (jatalogue 


RECENTLY PUBLISHED. 





Our New Catalogue containing over 100 inelud- 
ing works on more than fifty different su will 
be mailed free to any address on application. 


MUNN & CO., Publishers ScIENTIFIC AMERICAN, 
361 Broadway, New York. 


SAFETY THRUST COLLARS 
SOLID AND SPLIT. 
and at price to suit, 










one most critical 
in shafting will consult 
interests in writing for Price 
List and Discounts. 
THE GOUVERNEUR MACHINE Co., Gouverneur, N. Y. 


THE “CLIMAX” 
Stereotyper and Moulding Press 


feta noes pes eg Coie: 








iy for 
Rubber "tam Aan 
be in use in every P office. 
See Sct. AM., Dec. M185 Send for 


THE J. F. W. DORMAN CO. 
217 E. German s 
Stemetareeienate, Md. 


Rubber ver stam lca Vlcaiers, Sere. 





———— 


graph, which Patents eovér 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of ; 
carbon telephones. 


i 








DREXEL BUILDING 


—— a ———— 








THE ELECTRIC STORAGE BATTERY CO. 


SOLE MANUFACTURERS OF 


THe GHieripe ACCUMULATOR. 


Elements of ail sizes, from 100 up to 10,000 watt-hours capacity each 
CENTRAL STATION INSTALLATIONS. 
Kiectric Launch Equipments; Tel 

me and all 





TRACTION 
CELLS a 
Specialty. 





raph, Fhonegragh, Surgtcal, 
PHILADELPHIA, PA. 


| SEPTEMBER 29, 1894. 








H. W. JOHNS M’F’G GO., CASH frgmand Wookeiy gehing.Saciinery. 


MERY. Suz and 


Eee Ser or PAE TANITE Co, Ne » New wt 
The Kombi 


ary 













be made very profitable. 
The Kombi, complete, BS.BO. 
Strip of Film (25 expesures) 20 
cents additiona a 

Uf not for sale by your photo peter, he! the Kombi will be 
sent to any address, postage paid, pt of price. 
ALFRED C. KEMVER, 208 comet a. Chicage 


Universal Lampe NOo.per. 


Place your lamp just where you want it. 


ie’ 


FARIES s MANUPG ©O., DECATUR, ILL, 
SCIENTIFIC AMERICAN SUPPLE- 


—_ 














MENT. desired back number of the SCIENTIFIC 
AMERICAN | UPPLEMENT cap be at this office for 
cents. to be had of new: all parts of 
the co 
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@ ESTABLISHED 1845. 
The Most Popular Scientific Paper in the World 


Only $3.00 a Year, Including Postage. 
Weekly--52 Nambers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telecraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription.—One copy of the ScrEen- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receiptof Three Dollars by 

the publishers; six months, $1.50; three months, $1.00. 

Clubs. —Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. 
all letters and make al) orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 
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Scientitic American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mi ay, Natural 
History, Geography, Archwology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
ete. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT, for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN & CO., 361 Broadway, New York. 
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Building Edition. 
THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EpiTion is issued monthly. $250 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 





ould | other fine engravings; illustrating the most interesting 


examples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well asthe more expensive. Drawings in 
perspective and in color are given, together with I’lans, 
Descriptions, Locations, Estimated Cost, ete. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdeslers. $2.50a year. Remit to 

7 " MUNN & Aang Publishers, 
361 Broadway, New York. 


PRINTIN® G INKS. 
ektiy SOHNGON, £°C-5 INK. k,n and Lombard 








iladeipbia, and 47 Rose St., Duane. New York 








